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I. 

THE  OPTIC   NERVE  AND  THE  ACCESSORY  CAV- 
ITIES OF  THE  NOSE. 

CONTRIBUTION   TO  THE   STUDY  OF   CANALICULAR    NEURITIS  AND 
ATROPHY  OF  THE  OPTIC  NERVES  OF  NASAL  ORIGIN.* 

By  Prop.  Dr.  A.  Onodi,  Budapest. 
Translated  by  H.  Strass. 

PREFACE. 

For  ten  years  I  have  been  investigating  the  more  delicate 
construction  of  the  accessory  cavities,  and  the  relation  of  the 
optic  nerve  to  them.  The  results  obtained  furnish  the  anatomic 
foundation  for  the  theory  of  sight  disturbances  and  blindness 
caused  by  diseases  of  the  accessory  cavities,  particularly  of  the 
posterior  ethmoid  cells  and  the  sphenoid  sinus.  An  exact 
pathologico-anatomic  foundation  for  this  theory  is  still  to  be 
created.  The  observations  with  which  we  are  familiar  I  have 
incorporated  in  the  chapter  on  clinical  observations. 

•This  paper  Is  translated  with  the  authority  of  Professor 
Onodi  given  to  the  editor  of  the  Annals  of  Otology,  Rhinology 
and  Laryngolog}'. 


2  A.     ONODI. 

The  many  discrepancies  in  our  knowledge  of  the  subject  are 
mentioned,  but  the  complete  establishment  of  this  theory  is 
to  be  expected  from  exact  clinical  observations  and  pathologico- 
anatomic  research.  I  offer  my  colleagues  the  work  of  many 
years  in  the  hope  that  it  will  lead  to  further  mutual  research  in 
rhinologic  and  ophthalmologic  fields,  and  to  the  successful 
solution  of  this  important  question. 

My  preparations  are  photographed  in  natural  size,  ten  of 
which  I  used  for  demonstration  before  the  33rd  Congress  of 
the  Ophthalmological  Society,  at  Heidelberg  in  1906. 

Of  the  33  illustrations  8  preparations  are  used  which  appear 
in  my  atlas  on  "The  Accessory  Cavities  of  the  Nose." 

TOPOGRAPHIC    ANATOMY. 

The  intimate  relation  of  the  optic  nerve  to  the  accessory 
cavities  of  the  nose,  and  the  more  delicate  topographico- 
anatomic  relations  have  not,  until  recently,  been  ex- 
haustively treated. .  Generally  speaking,  the  text-books  on 
anatomy  pointed  simply  to  the  intimate  relation  of  the 
optic  nerve  to  the  sphenoid  sinus,  which  is  men- 
tioned, of  course,  in  the  description  of  the  course 
of  the  optic  nerve,  and  the  base  of  the  skull  cavity. 
Berger  and  Tyrmann\  in  their  monograph,  speak  of  the  relation 
of  the  optic  nerve  to  the  sphenoid  sinus,  and  show  three  in- 
stances of  the  different  thicknesses  of  the  sphenoid  sinus  wall 
in  the  region  of  the  foramen  opticum.  They  also  mention  two 
skulls,  in  which  the  ethmoid  labyrinth  extends  so  far  back, 
that  the  front  wall  of  the  sphenoid  sinus  lies  behind  the  optic 
nerve  canal,  so  that  the  latter  does  not  touch  the  sphenoid 
sinus.  ZuckerkandP  and  Douglas'  have  described  the  sphenoid 
cell  in  the  region  of  the  lesser  sphenoid  wing.  These  were  the 
forerunners  of  my  years  of  introductory  and  preliminary  re- 
search. In  my  publications  I  have  shown  the  frequently  intimate 
relation  of  the  optic  nerve  to  the  last  ethmoid  cell,  and  proved 
in  this  way  that  it  is  about  time  to  drop  the  almost  mechanical 
assumption  of  the  relation  of  the  optic  nerve  to  the  sphenoid 
sinus.  My  completed  studies  have  resulted  in  the  establish- 
ment and  confirmation  of  38  different  morphologic  relations, 
bearing  on  the  relation  of  the  optic  nerve  to  the  sphenoid 
sinus,  and  the  last  ethmoid  cell.  When  we  take  into  consid- 
eration the  embryonic  relation  of  the  canalis  and  sulcus 
opticus,  and  give  our  attention  to  the  morphologic  relations 
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which  the  different  parts  of  the  sphenoid,  such  as  the  presphe- 
noid,  the  orbitosphenoid,  and  the  basisphenoid  show  in  the 
fetal  and  post- fetal  periods  to  the  development  of  the  sphe- 
noid sinus,  the  appearance  of  the  sphenoid  turbinate,  the  de- 
velopment of  the  ethmoid  cells,  the  frontal,  and  the  appear- 
ance of  centers  of  ossification  (mori>hologic  relations  which 
may  show  deviations  in  the  fetal  and  post- fetal  period),  then 
we  can  properly  understand  most  of  the  morphologic  relations 
which  have  been  found  and  described,  and  explain  their  pecu- 
liarities. We  do  not  wish  in  this  connection  to  examine  the 
morphologic  relations  of  the  optic  nerves  more  closely;  it  is 
sufficient  to  throw  light  upon  the  topographic  relations  of  the 
optic  nerves,  the  canalis  opticus,  and  sulcus  opticus,  and  the 
close  relation  of  this  portion  to  the  last  ethmoid  cell  and  to 
the  sphenoid  sinus. 

The  38  different  morphologic  relations  are  divided  into  twelve 
groups :  the  individual  ones  are  described  with  cuts  of  prepara- 
tions made  in  natural  size  from  photographs.  The  position 
and  course  of  the  optic  nerve  in  the  cranium  are  first  presented 
and  illustrated,  then  the  region  of  the  foramen  opticum  and 
the  canalis  opticus,  and  finally  the  different  relations  of  the 
optic  nerve,  the  sulcus  opticus,  the  foramen  opticum.  and  the 
canalis  opticus  to  the  last  ethmoid  cell,  and  the  sphenoid  sinus. 

The  region  of  the  foramen  opticum  is  illustrated  from  a  bone 
preparation  by  figure  1.  Above  is  seen  the  fissura  orbitalis 
superior  with  the  lesser  wing  of  the  sphenoid,  ala  parva.  on 
the  medial  side  of  which  is  the  foramen  opticum,  which  is  con- 
tinuous with  the  short  canalis  opticus.  The  superior  portion 
of  the  foramina  optica  is  limited  by  an  inferior  border,  the 
limbus  sphenoidalis,  which  marks  the  boundary  of  the  jugum 
sphenoidale  lying  anterior.  Between  the  foramina  optica,  the 
limbus  sphenoidalis.  and  the  hypophyseal  groove,  the  sella 
turcica  limiting  the  tuberculum  sellae,  the  sulcus  opticus  or 
sulcus  chiasmatis  may  be  seen. 

Figure  2  shows  the  optic  nerv'e  entering  the  foramen  opti- 
cum. the  chiasm,  and  the  optic  tract.  The  flattened  strands  of 
this  optic  tract  unite  and  cross  in  the  chiasm  between  the  limbus 
sphenoidalis  and  the  tuberculum  sellae  in  the  sulcus  opticus. 
The  optic  nerves  emerge  from  the  chiasm  in  order  to  pass  above 
the  ophthalmic  artery  in  the  foramen  opticum.  The  figure 
shows  the  internal  carotid  going  to  the  brain,  and  the  origins 
of  the  oculomotorius,   trochlearis,  trigeminus  and  abducens. 
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Figures  2  and  104  in  my  Atlas*  show  the  base  of  the  brain  with 
the  attached  tractus  opticus  in  situ.  Figure  2  shows  in  sagittal 
section  the  position  and  relation  of  the  tractus  opticus  to 
sphenoid  sinus.  Fig  104  illustrates  a  preparation  in  sagittal 
section  which  was  injected  with  a  ten  per  cent,  formol  solution 
in  order  to  maintain  the  mucosa  of  the  individual  cells  in  blad- 
der-like form.  The  maxillary  sinus,  the  frontal  sinus,  the 
ethmoid  cells  and  the  sphenoid  sinus  may  be  seen  in  situ,  and 
the  base  of  the  brain  with  the  attached  tractus  opticus  and  its 
relations  to  the  ethmoid  cells. 

Figure  3  illustrates  in  a  formol  preparation  all  the  structures 
which  appertain  to  the  orbital  cavity.  The  bony  wall  has  been 
removed,  and  the  mucosa  of  the  accessory  nasal  cavities  may 
be  seen  in  bladder-like  shape,  the  inferior  surface  of  the  frontal 
lobe  of  the  brain,  the  optic  nerve  and  the  internal  carotid  in 
situ.  The  position  of  the  optic  nerve  and  its  close  relation  to 
the  sphenoid  may  be  observed  under  the  frontal  lobe. 

Figure  4  illustrates,  in  a  formol  preparation,  the  position  of 
the  chiasm,  the  course  of.  the  left  optic  nerve,  as  far  as  the 
entrance  into  the  bulb.  The  left  optic  nerve  touches  the  left 
sphenoid  sinus,  otherwise  the  nerves  have  no  "relation  with  the 
accessory  cavities  in  their  course.  The  individual  accessory 
cavities  may  be  seen  in  bladder-like  shape  in  situ,  and  on  one 
side  the  mucosa  of  the  roof  of  the  nose,  and,  on  the  other,  the 
opened  nasal  cavity  and  the  relation  of  the  nasal  cavities  to  the 
|>eriorbita. 

Figure  5  illustrates  the  accessory  cavities  in  situ,  in  a  formol 
preparation,  sagittal  section,  with  the  nasal  cavity  opened  from 
without,  and  the  relation  of  the  optic  nerve  to  the  last  ethmoid 
cell,  and  to  the  sphenoid  sinus.  Before  we  enter  into  a  closer 
description  of  the  individual  morphologic  relations  it  should  be 
stated  that  in  those  cases  in  which  the  wall  of  the  canalis  opti- 
cus and  of  the  sulcus  opticus  is  formed  by  the  last  ethmoid  cell, 
its  wall  may  be  extremely  thin,  as  thin  as  tissue  paper.  In  one 
case  the  partition  was  1  mm.  thick,  another  time  2  mm.  In 
those  cases  in  which  the  wall  of  the  canalis  opticus  and  of  the 
sulcus  opticus  is  formed  by  the  wall  of  the  sphenoid 
sinus,  it  was  found  with  various  thicknesses,  ranging  as  fol- 
lows: 1,  2,  3,  4,  5,  9  and  12  mm.  We  shall  later  discuss  the 
importance  of  this  fact,  and  likewise  the  bony  dehiscence  of 
the  canalis  opticus  and  the  course  of  the  canal  in  the  sphenoid 
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sinus  and  in  the  last  ethmoid  cell.     The  length  of  the  canal 
may  reach  (>.  h,  10  or  12  mm. 

CROUP  1. 

1  !>•  this  group  belong  those  cases  in  which  the  posterior 
ethmoid  cell  and  the  sphenoid  sinus  are  not  in  close  relation 
with  the  canalis  opticus  or  sulcus  opticus.  Figure  77  of  the 
Atlas,  already  mentioned,  shows  a  preparation  in  frontal  section. 
The  right  sphenoid  sinus  is  12  mm.  long.  10  mm.  broad,  and 
9  mm.  in  height,  and  the  left  9  by  10  by  20  mm.  The  ostium 
sphenoidale  on  each  side  is  1  mm.  The  bony  stratum  between 
the  optic  nerves,  canalis  opticus  and  sphenoid  sinus  has  a  thick- 
ness of  8  to  12  mm. 

Figure  6  likewise  shows  a  preparation  in  frontal  section  in 
which  the  bone  substance.  6  mm.  in  thickness,  separates  the 
optic  nerve  from  the  sphenoid  sinus  and  ethmoid  cell.  The 
optic  nerve,  the  sphenoid  sinus  and  maxillary  sinus  may  be  seen 
on  the  surface  of  the  section. 

Figure  76  in  our  Atlas  shows  a  frontal  section  at  the  posterior 
border  of  the  nasal  septum,  in  which  bone  substance,  8  mm.  in 
thickness,  separates  the  sphenoid  sinus  from  the  hypophysis, 
above  which  both  optic  tracts  with  the  chiasm  may  be  seen. 

GROUP  II. 

The  relation  of  the  last  ethmoid  cell  to  the  optic  nerves  on 
both  sides  may  exhibit  three  forms. 

2.  The  last  ethmoid  cells  constitute  on  both  sides  the  medial 
and  inferior  wall  of  the  canalis  opticus.  This  relation  which 
is  shown  in  figure  7,  in  frontal  section,  is  the  most  instructive, 
as  it  shows  that  the  sphenoid  sinuses  have  no  relation  to  the 
optic  nerves,  and  that  they  lie  under  the  ethmoid  cells  where 
their  openings  may  also  be  seen.  In  this  preparation  the 
posterior  ethmoid  cells  extend  to  the  foramen  opticum,  and 
constitute  on  both  sides  the  medial  and  inferior  walls  of  the 
canalis  opticus.  The  ostium  sphenoidale  and  the  reduced 
anterior  wall  of  the  sphenoid  sinus  may  be  seen  beneath  the 
inferior  wall  of  the  last  ethmoid  cell,  near  the  median  line.  The 
thin  septum  between  the  sphenoid  sinus  and  the  posterior  eth- 
moid cell  is  20  mm.  wide  on  the  right  side,  and  15  mm.  on  the 
left. 

3.  The  right  posterior  ethmoid  cell  constitutes  the  medial 
wall  of  the  right  canalis  opticus,  the  left  posterior  ethmoid 
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cell  constitutes  the  medial  and  inferior  wall  of  the  left  canalis 
opticus,  and  the  wall  of  the  left  third  of  the  sulcus  opticus. 

4.  The  ethmoid  cells  are  represented  by  a  cavity,  this  is 
merged  on  the  left  side  with  the  frontal,  and  these  together 
form  a  common  cavity.  The  figures  97  and  98  in  the  Atlas 
illustrate  this  preparation  in  transverse  section.  It  deals  with 
a  structural  anomaly,  the  tissue  everywhere  shows  normal 
conditions,  and  the  openings  of  the  so-called  cavities  on  both 
sides  are  evenly  and  systematically  arranged.  On  the  left  the 
frontal  merges  with  a  cavity  taking  the  place  of  one  of  the 
ethmoid  cells;  the  length  of  this  common  cavity  measures 
62  mm.  On  the  right  the  frontal  is  separated  from  the  cavity 
representing  the  ethmoid  cell ;  the  cavity  is  45  mm.  long,  the 
frontal  is  23  mm.  long.    The  anterior  wall  of  the  left  frontal  is 

7  mm.,  that  of  the  right  one  1.5  mm.  thick. 

Separated  from  the  anterior  wall  by  22  mm.  lies  the  foramen 
ethmoidale  anterius,  which  takes  a  downward  course  along  the 
lateral  wall  of  the  frontal,  continuing  in  a  semicanalis  eth- 
moidalis,  16  mm.  in  length.  The  greatest  width  of  the"  cavity 
taking  the  place  of  the  ethmoid  cell  is  25  mm.  On  the  left,  the 
frontal  is  45  mm.,  on  the  right  40  mm.  wide ;  on  the  left  it  is 
65  mm.,  on  the  right  40  mm.  in  height.  The  frontal  opens  on 
both  sides  with  an  orifice  9  mm.  long  and  4  mm.  wide  above  the 
anterior  tenninus  of  the  hiatus  semilunaris.  The  processus 
uncinatus  is  well  developed ;  the  bulla  ethmoidalis  well  arched. 
The  sphenoid  sinus  opens  on  the  posterior  part  of  the  hiatus 
semilunaris.  The  superior  turbinate  arises  as  a  projection  from 
the  middle  turbinate;  between  them  the  ethmoid  cell,  bilaterally 
symmetrical,  opens  into  the  superior  meatus  through  small 
round  orifices.  A  sphenoid  sinus  exists  on  the  right  side.  On 
the  right  side  the  frontal  shows  a  recess,  the  cavity  taking 
the  place  of  the  ethmoid  cells,  two  recesses.  The  lamina  cribrosa 
is  12  mm.  long,  2  mm.  wide,  and  constitutes  the  center  of  the 
roof  of  the  nasal  cavity.  The  cavity  representing  the  right  eth- 
moid cell  constitutes  the  inferior  and  medial  wall  of  the  right 
canalis  opticus,  and  the  wall  of  the  right  and  middle  third  of 
the  sulcus  opticus ;  the  cavity  representing  the  left  ethmoid  cell, 
which  merges  with  the  frontal,  constitutes  the  medial  wall  of 
the  left  canalis  opticus,  and  the  wall  of  the  left  third  of  the 
sulcus  opticus. 
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GROUP  III. 

The  relations  of  the  posterior  ethmoid  cell  on  one  side  to 
the  optic  nerve  show  seven  forms,  five  of  which  concern  the 

s.inif  >ifle,  two  the  opposite  side. 

'n  the  same  side  the  last  ethmoid  cell  constitutes  the 
medial,  inferior  and  lateral  wall  of  the  canalis  opticus,  also  the 
wall  of  the  right  third  of  the  sulcus  opticus.  In  the  Atlas, 
figure  17  shows  a  bone  preparation  in  the  sagittal  section,  illus- 
trating this  relation.  On  the  right  side,  one  sees  that  the  other- 
wise large  sphenoid  sinus  bears  no  relation  to  the  foramen  op- 
ticum.  canalis  opticus  or  sulcus  opticus.  The  sphenoid  sinus  is 
22  mm.  long,  18  mm.  high,  the  posterior  ethmoid  cell  is  30  mm. 
long;  beginning  at  the  median  line,  it  is  18  mm.  wide.  The 
latter  extends  under  the  sulcus  and  the  foramen  opticum  into 
the  small  sphenoid  lobe,  and  constitutes  the  whole  wall  of  the 
sulcus  opticus,  also  the  medial,  inferior  and  lateral  wall  of  the 
canalis  opticus. 

6.  On  the  same  side  the  posterior  ethmoid  cell  constitutes 
the  medial  and  inferior  wall  of  the  left  canalis  opticus,  and  the 
whole  wall  of  the  sulcus  opticus. 

In  the  Atlas,  figure  16  shows  a  bone  preparation  in  the 
sagittal  section,  illustrating  this  relation.  On  the  left  side  one 
sees  that  the  otherwise  large  sphenoid  sinus  stands  in  no  rela- 
tion to  the  foramen  opticus,  canalis  opticus,  or  sulcus  opticus. 
The  sphenoid  sinus  is  25  mm.  long.  15  mm.  high,  and  15  mm. 
wide,  from  the  median  line;  the  last  ethmoid  cell  is  11  mm 
long,  14  mm.  wide  from  the  median  line,  and  13  mm.  in  height. 
The  posterior  ethmoid  cell  constitutes  the  entire  wall  of  the 
sulcus  opticus,  also  the  medial  and  inferior  wall  of  the  canalis 
opticus. 

7.  On  the  same  side  the  last  ethmoid  cell  constitutes  the 
inferior  and  medial  wall  of  the  canalis  opticus.  Figure  13  of 
the  Atlas  shows  a  bone  preparation  with  the  sagittal  section 
illustrating  this  relation.  On  the  left  side  is  seen  the  last  eth- 
moid cell,  34  mm.  long  and  16  mm.  high,  and  its  relation  to  the 
optic  nerve ;  the  ethmoid  cell  extends  back  6  mm.,  until  close 
under  the  canalis  opticus.  The  accessor>'  and  nose  cavities  are 
opened  f'rom  the  outside. 

8.  The  last  ethmoid  cell  constitutes  on  the  same  side  the  up- 
per, medial  and  inferior  wall  of  the  canalis  opticus.  Figures  8 
and  9  illustrate  this  relation.  Figure  8  shows  by  a  sagittal  sec- 
tion how  the  last  right  ethmoid  cell  surrounds  the  canalis  opticus 
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medially,  above  and  below.  Figure  9  illustrates  a  preparation, 
a  frontal  section  opening  the  last  ethmoid  cell  in  front ;  it  was 
also  opened  through  the  nasal  cavity.  On  the  right  side  one 
sees  the  entrance  of  the  optic  nerve  into  the  foramen  opticum, 
next  to  the  carotis  interna,  and  the  canalis  opticus,  12  mm.  long, 
taking  its  course  into  the  last  ethmoid  cell,  which  surrounds  it 
above,  below  and  medially.  On  the  same  side  the  last  ethmoid 
cell  constitutes  the  superior,  inferior,  medial  and  lateral  wall 
of  the  canalis  opticus. 

9.  The  last  ethmoid  cell  forms  on  the  same  side  the  upper, 
lower,  medial  and  lateral  walls  of  the  canalis  opticus.  Fig- 
ure 10  illustrates  this  relation  in  a  sagittal  section,  on  the 
right  side  is  seen  the  canalis  opticus  in  the  last  ethmoid  cell, 
the  entrance  and  departure  of  the  optic  nerve  into  and  out  of 
the  canalis  opticus.  The  length  of  the  canalis  opticus  is 
10  mm. ;  it  disappears  into  a  posterior  ethmoid  cell  15  mm. 
long  and  18  mm.  in  height. 

10.  The  last  ethmoid  cell  constitutes,  on  the  same  side,  the 
medial  wall  of  the  canalis  opticus.  Figure  11  illustrates  this 
relation  in  a  sagittal  section.  On  the  left  side  is  seen  the  en- 
trance of  the  optic  nerve  into  the  canalis  opticus ;  the  thin  par- 
tition wall,  which  surrounds  the  optic  nerve  medially,  has  been 
removed  in  the  ethmoid  cell;  the  optic  nerve,  for  6  mm.  in 
length,  touches  the  ethmoid  cell. 

11.  The  posterior  ethmoid  cell  constitutes  on  one  side  the 
inferior  wall  of  the  canalis  opticus.  Figures  12  and  13  illus- 
trate this  relation.  Figure  12  shows  by  a  sagittal  section  on 
tlie  left  side  the  course  of  the  optic  nerve  above  the  last  eth- 
moid cell ;  its  length  is  7  mm. ;  the  thin  partition  wall  has  been 
removed.  Figure  13  illustrates  by  a  frontal  section  the  course 
of  the  optic  nerve  above  the  posterior  ethmoid  cell.  Its  length 
is  4  mm.    The  thin  partition  wall  has  been  removed. 

12.  The  right  posterior  ethmoid  cell  constitutes  on  both  sides 
the  medial  and  inferior  wall  of  the  canalis  opticus,  and  the  en- 
tire wall  of  the  sulcus  opticus.  Figure  14  in  the  Atlas  illustrates 
this  relation,  and  figure  14  in  corresponding  sagittal  sections. 
The  right  posterior  ethmoid  cell  is  17  mm.  high,  22  mm,  long, 
and  38  mm.  wide.  The  right  sphenoid  sinus  14  mm.  high,  22  mm. 
long  and  28  mm.  wide.  The  right  posterior  ethmoid  cell  is  of 
extraordinary  dimensions,  it  lies  above  the  sphenoid  sinuses 
and  bears  an  intimate  relation  to  the  chiasma  and  both  nervi 
optici,  because  the  entire  sulcus  opticus  and  the  inferior  wall 
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of  till.  ^... ^  ..,....„    are  separated  from  the  posterior  ethmoid 

cell  by  an  exceedingly  thin,  bony  wall.  The  left  sphenoid  sinus  is 
26  mm.  long,  20  mm.  wide  and  14  mm.  high. 

13.  The  left  posterior  ethmoid  cell  constitutes  the  medial 
wall  of  the  right  canalis  opticus.  Figure  53  of  the  Atlas  shows 
a  preparation  illustrating  this  relation  in  a  sagittal  section. 

The  sphenoid  sinuses  show  an  asymetry,  owing  to  the  fact 
that  the  left  sphenoid  sinus  lies  anterior  to  the  right  sphenoid 
sinus.  The  right  sphenoid  sinus  is  18  mm.  long,  15  mm.  wide. 
16  mm.  in  height ;  the  left  sphenoid  sinus  is  15  mm.  long,  16 
mm.  wide.  17  mm.  in  height.  The  left  posterior  ethmoid  cell 
is  16  mm.  long,  15  mm.  broad ;  it  constitutes  the  medial  wall 
of  the  right  canalis  opticus. 

GROUP    IV. 

The  sphenoid  sinuses,  on  both  sides  show  a  close  relation  to 
the  optic  nerves,  illustrated  by  five  morphologic  relations. 

14.  The  sphenoid  sinuses  constitute  on  both  sides  the  medial 
and  inferior  wall  of  the  canalis  opticus,  and  the  wail  of  the 
sulcus  opticus.  Figure  15  illustrates  this  relation  in  a  formol 
preparation.  The  bony  walls  of  the  accessory  cavities  in  the 
anterior  and  middle  fossae  have  been  removed,  and  looking 
from  before  backwards  is  seen  in  situ  the  mucosa  of  the 
frontalis,  the  ethmoid  cells  and  the  sphenoid  sinuses  in  bladder- 
like form,  also  the  root  of  the  cranial  nerves.  The  sphenoid 
sinuses  show  an  asymmetric  development.     The  left  sphenoid 

•  ;>  e.xtends  backwards  towards  the  right  and  the  right  sphe- 
;  i  sinus  in  front  e.xtends  towards  the  left.  The  sphenoid 
sinuses  touch  medially  and  underneath  the  corresponding  optic 
nerves. 

16.  The  sphenoid  sinuses  constitute  on  both  sides  the  medial 
wall  of  the  canalis  opticus,  and  the  wall  of  the  corresponding 
third  of  the  sulcus  opticus.  Figure  75  of  the  Atlas  illustrates 
this  relation  by  a  frontal  section  Anterior  to  the  sphenoid 
sinus  the  optic  nerves  are  seen  entering  the  canalis  opticus. 
Figure  16  illustrates  the  same  relation  by  a  frontal  section. 
The  extremely  thin  partition  wall  is  seen.  The  sphenoid  sinus 
on  both  sides  is  17  mm.  wide,  22  mm.  high,  on  the  rigt]^22  mm. 
long  and  on  the  left  25  mm.  long.  Figure  17  illustmes  by  a 
frontal  section  the  optic  nerves  on  both  sides  bounded  by  the 
bteral  wall  of  the  sphenoid  sinus,  and  on  the  ri<jht  bordered  by 
the  inferior  v  a  1  of  the  rosterior  ethmoid  cell. 
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16.  The  sphenoid  sinuses  on  both  sides  constitute  the  in- 
ferior wall  of  the  canalis  opticus,  and  the  wall  of  the  sulcus 
opticus. 

Figure  18  illustrates  this  relation  by  a  frontal  section,  with 
this  difference,  the  left  sphenoid  sinus  shows  a  greater  devel- 
opment and  it  constitutes  the  wall  of  the  left  and  middle  third 
of  the  sulcus  opticus. 

17.  The  sphenoid  sinuses  constitute  on  both  sides  the  wall 
of  the  sulcus  opticus. 

18.  The  right  sphenoid  sinus  constitutes  the  inferior  and 
medial  wall  of  the  right  canalis  opticus,  and  the  wall  of  the 
sulcus  opticus;  the  left  sphenoid  sinus  constitutes  the  inferior 
wall  of  the  left  canalis  opticus. 

GROUP  V. 

The  relation  of  the  sphenoid  sinuses  to  the  optic  nerve  show 
seven  forms,  of  which  four  are  on  the  same  side,  two  on  the 
opposite,  and  one  in  the  center. 

19.  The  sphenoid  sinus  on  the  left  side  constitutes  the  in- 
ferior wall  of  the  left  canalis  opticus,  and  the  wall  of  the  en- 
tire sulcus  opticus. 

20.  The  sphenoid  sinus  of  the  left  side  constitutes  the  in- 
ferior wall  of  the  left  canalis,  and  the  wall  of  the  left  third  of 
the  sulcus  opticus.  This  relation  may  also  occur  on  the 
right  side. 

21.  The  right  sphenoid  sinus  constitutes  the  inferior  wall 
of  the  canalis  opticus. 

Figure  19  illustrates  this  relation,  a  formol  preparation  of 
which  the  bony  walls  of  the  right  orbit  have  been  removed ;  the 
individual  accessory  cavities  and  the  optic  nerve  in  situ  are  seen 
and  the  above  mentioned  relation  of  the  optic  nerve  to  the 
sphenoid  sinus  is  also  visjble. 

Fig.  20,  a  formol  preparation,  shows  the  intimate  relation 
of  the  left  optic  nerve  to  the  left  sphenoid  sinus,  which,  12 
mm.  long,  constitutes  by  an  extremely  thin  bony  stratum,  the 
inferior  wall  of  the  canalis  opticus.  The  chiasma  and  the  right 
optic  nerve  are  separated  from  the  sphenoid  sinus  by  sponge- 
like bones. 

22.  *ff»e  right  sphenoid  sinus  constitutes  the  medial  wall  of 
the  right  canalis  opticus.  Fig.  21  illustrates  this  relation  by 
a  sagittal  section.  The  thin  joint  partition  wall  between  the 
canalis  opticus  and  the  sphenoid  sinus  has  been  removed,  and 
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the  optic  nerve  is  seen  taking  its  course,  5  mm.  in  length,  along 
the  lateral  wall  of  the  sphenoid  sinus. 

23.  The  sphenoid  sinus  of  the  right  side  constitutes  the 
medial  and  inferior  wall  of  both  canales  optici,  and  the  entire 
wall  of  the  sulcus  opticus.  Figures  22  and  23  illustrate  this 
relation. 

Figure  22,  a  formol  preparation,  shows  from  above  the 
close  relation  of  the  right  sphenoid  sinus  to  both  optic  nerves, 
while  Fig.  23  illustrates  by  a  corresponding  section  the  extraor- 
dinarily great  asymmetry  of  the  sphenoid  sinus ;  the  left 
sphenoid  is  small,  and  pushed  completely  aside. 

24.  Figure  24  is  a  preparation  illustrating  a  frontal  section ; 
the  right  sphenoid  sinus  shows  a  close  relation  only  to  the  left 
optic  nerve,  which  is  bordered  medially  by  the  extremely  thin 
wall  of  the  right  sphenoid  sinus. 

25.  The  sphenoid  sinus  of  the  left  side  constitutes  the  wall 
of  the  middle  third  of  the  sulcus  opticus.  Figure  25  illustrates 
this  morphologic  relation  by  a  frontal  section,  showing  the 
left  sphenoid  sinus  in  the  median  line  above  the  nasal  septum. 

GROUP  VI. 

The  sphenoid  sinus  and  the  posterior  ethmoid  cell  on  the 
same  side  show  a  close  relation  to  the  optic  nerves  in  two  forms. 
One  form  affects  the  optic  nerve  of  the  same  side,  the  other 
both  optic  nerves. 

26.  The  last  posterior  ethmoid  cell  of  the  left  side  con- 
stitutes the  medial  wall,  and  the  left  sphenoid  sinus,  the  in- 
ferior wall  of  the  left  canalis  opticus. 

Figure  26  illustrates  this  relation  by  a  formol  preparation. 
The  nasal  cavity  has  been  opened  from  without,  the  last  pos- 
terior ethmoid  cell,  marked  by  a  cross,  is  seen;  also  its  rela- 
tion and  that  of  the  sphenoid  sinus  to  the  optic  nerve  of  the 
same  side. 

27.  The  left  posterior  ethmoid  cell  forms  the  medial 
wall  of  the  left  canalis  opticus,  and  the  left  sphenoid  sinus  the 
inferior  wall  of  the  right  canalis  opticus,  also  the  wall  of  the 
right  and  middle  third  of  the  sulcus  opticus. 

Figure  27  illustrates  this  relation  by  a  formol  preparation 
of  which  the  inner  wall  of  the  orbital  cavity  has  been  re- 
moved; the  mucosa  of  the  accessory  cavities  is  visible.  The 
preparation  also  illustrates  the  relation  of  the  left  posterior 
ethmoid  cell  (marked  by  a  cross),  to  the  left  optic  nerve,  and 
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of  the  left  sphenoid  sinus  to  the  right  optic  nerve.  The  same 
relation  may  exist  on  the  right,  also  the  left  sphenoid  sinus 
may  be  absent. 

GROUP  VII. 

The  last  ethmoid  cells  and  the  sphenoid  sinuses  on  both 
sides  show  relations  to  the  optic  nerves  in  one  form. 

28.  The  last  posterior  ethmoid  cells  constitute  on  both  sides 
the  medial  wall  of  the  canalis  opticus,  and  the  sphenoid  sin- 
uses on  both  sides  the  walls  of  the  sulcus  opticus. 

GROUP  VIII. 

The  last  posterior  ethmoid  cells  on  both  sides,  and  the  sphe- 
noid siniis  on  one  side,  show  a  relation  to  the  optic  nerves  in 
two  forms. 

29.  The  right  posterior  ethmoid  cell  constitutes  the  in- 
ferior and  medial  wall  of  the  right  canalis  opticus,  and  the 
wall  of  the  right  third  of  the  sulcus  opticus ;  the  left  posterior 
ethmoid  cell  constitutes  the  medial  and  inferior  wall  of  the 
left  canalis  opticus,  also  the  wall  of  the  left  third  of  the 
sulcus  opticus ;  the  right  sphenoid  sinus  constitutes  the  middle 
third  of  the  sulcus  opticus.  This  relation  is  illustrated  by  fig- 
ure 67  in  the  Atlas ;  it  is  a  frontal  section,  where  in  the  median 
line  the  right  sphenoid  sinus  is  visible  above  the  nasal  septum. 
This  spur  of  the  sphenoid  sinus  extends  from  the  ostium  sphe- 
noidale 15  mm.  to  the  front,  and  stands  in  relation  to  the  mid- 
dle third  of  the  sulcus  opticus  and  the  chiasma. 

30.  The  left  sphenoid  sinus  constitutes  the  wall  of  the  left 
third  of  the  sulcus  opticus ;  the  left  posterior  ethmoid  cell  con- 
stitutes the  medial  and  inferior  wall  of  the  canalis  opticus ;  the 
right  posterior  ethmoid  cell  constitutes  the  medial,  anterior, 
lateral  and  inferior  wall  of  the  right  canalis  opticus,  and  the 
wall  of  the  right  third  of  the  sulcus  opticus. 

GROUP    IX. 

The  sphenoid  sinuses  on  both  sides  and  the  posterior  eth- 
moid cell  on  one  side,  in  their  bearing  on  the  optic  nerves 
show  one  form. 

31.  The  left  sphenoid  sinus  constitutes  the  medial  wall  of 
the  left  canalis  opticus;  the  right  sphenoid  sinus  constitutes 
the  medial  wall  of  the  right  canalis  opticus ;  the  right  posterior 
ethmoid  cell  constitutes  the  anterior  wall  of  the  right  canalis 
opticus. 
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GROUP    X. 

The  sphenoid  sinus  on  one  side,  and  the  last  posterior  eth- 
moid cell  on  one  side,  in  their  relation  to  the  optic  nerves 
show  four  morphologic  relations. 

32.  The  left  sphenoid  constitutes  the  medial  and  inferior 
wall  of  the  left  canalis  opticus  and  the  wall  of  the  entire  sulcus 
opticus,  also  a  small  pxart  of  the  inferior  and  medial  wall  of 
the  right  canalis  opticus,  whereas  the  right  posterior  cell 
forms  the  greater  part. 

33.  The  left  posterior  ethmoid  cell  constitutes  the  medial, 
anterior,  lateral  and  inferior  wall  of  the  left  canalis  opticus; 
the  right  sphenoid  sinus  constitutes  the  medial,  anterior,  lat- 
eral and  inferior  wall  of  the  right  canalis  opticus. 

Figures  28  and  72  of  the  Atlas  illustrate  this  relation  by 
corresponding  frontal  sections.  Both  instructively  show  the 
relation  of  the  optic  nerve  and  the  canalis  opticus  on  the  one 
side  to  the  sphenoid  sinus,  and  on  the  other  side  to  the  pos- 
terior ethmoid  cell ;  furthermore,  the  course  of  the  canalis 
opticus  in  these  cavities,  12  mm.  long.  The  posterior  ethmoid 
cell  is  28  mm.  long,  30  mm.  wide,  26  mm.  high ;  the  sphenoid 
sinuses  show  an  extraordinary  asymmetry,  the  sphenoid  sinus 
on  the  left  side  is  30  mm.  wide,  22  mm,  high,  41  mm.  long, 
on  the  right  side  20  mm.  wide,  22  mm.  high,  and  39  mm.  long. 
The  anterior  end  of  the  left  sphenoid  sinus  lies  asymmetrically 
in  the  median  line  between  the  lamellae  of  the  septum  of  the 
nose. 

34.  The  left  sphenoid  sinus  forms  the  medial  and  inferior 
wall  of  the  left  canalis  opticus,  and  the  wall  of  the  left  and 
middle  third  of  the  sulcus  opticus ;  the  right  posterior  ethmoid 
cell  constitutes  the  medial  and  in  part  the  anterior  wall  of 
the  right  canalis  opticus. 

35.  The  left  posterior  ethmoid  cell  constitutes  the  medial 
and  inferior  wall  of  the  left  canalis  opticus,  the  wall  of  the 
entire  sulcus  opticus,  and  the  inferior  wall  of  the  right  canalis 
opticus,  the  right  posterior  ethmoid  cell  constitutes  the  medial 
wall  of  the  right  canalis  opticus. 

GROUP  XI. 

The  frontal  sinus  shows  two  morphologic  relations  to  the 
optic  nerve  on  one  side. 

36.  The  frontal  on  the  same  side  constitutes  the  superior 
wall  of  the  canalis  opticus. 
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37.  In  the  second  group,  that  case  was  mentioned  and  de- 
scribed in  which  the  cavity  representing  the  left  ethmoid  cell 
merges  with  the  left  frontal,  and  the  common  cavity  consti- 
tutes the  medial  wall  of  the  left  canalis  opticus  and  the  wall 
of  the  left  third  of  the  sulcus  opticus. 

Figures  97  and  98  of  the  Atlas  illustrate  this  relation  by 
a  cross-section. 

GROUP  XII, 

The  relation  of  the  turbinate  ceil  of  the  superior  turbinate 
on  one  side  to  the  optic  nerve  shows  one  form. 

38.  The  turbinate  cell,  so-called  bone-cyst,  of  the  left  supe- 
rior turbinate  constitutes  the  inferior  wall  of  the  left  canalis 
opticus  and  the  wall  of  the  left  third  of  the  sulcus  opticus. 
This  relation  is  illustrated  in  frontal  section  by  figure  39. 
This  turbinate  cell  is  23  mm.  long,  19  mm.  wide,  and  13  mm. 
in  height. 

Following  the  description  and  illustration  of  the  thirty-eight 
morphologic  relations,  which  have  been  arranged  in  twelve 
principal  groups,  we  will  now  discuss  certain  anatomic  facts 
which  are  of  practical  importance  and  which  are  to  be  con- 
sidered in  an  etiologic  relation.  First,  the  bony  walls  of  the 
canalis  opticus,  and  of  the  sulcus  opticus ;  second,  the  dehis- 
cence of  the  wall  of  the  accessory  cavities ;  third,  the  semi- 
canalis  ethmoidalis ;  fourth,  the  common  partition  walls  of  the 
individual  accessory  cavities,  and  fifth,  the  turbinate  cell,  so- 
called  bone-cyst,  play  an  important  part  in  diseases  of  the 
accessory  cavities  which  cause  impaired  sight  and  blindness. 
Each  of  these  morphologic  relations  will  be  separately  dis- 
cussed. 

I.      THE   BONY    WALLS   OF   THE    CANALIS    OPTICUS    AND   OF    THE 
SULCUS   OPTICUS. 

The  strength  and  thickness  of  those  bony  walls  of  the  ac- 
cessory cavities  which  border  the  optic  nerve,  may,  in  the 
region  of  the  optic  nerve,  aid,  make  difficult  or  hinder  the 
destruction,  impaired  circulation,  pressure,  fracture,  and  the 
transmission  of  the  disease.  Berger  and  Tyrmann*  first  ex- 
amined the  differences  in  the  partition  wall  between  the  optic 
nerve  canal  and  sphenoid  sinus.  They  made  frontal  sections 
in  the  plane  of  the  foramina  optica,  and  showed  by  three  illus- 
trations the  varying  strength  and  thickness  of  the  bony  wall. 
The  first  figure  illustrates  a  case  in  which  the  partition  walls 
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between  the  optic  nerve  canal  and  the  sphenoid  sinus  on  both 
sides  are  unusually  thin.  The  second  illustration  shows  a 
preparation  of  which  the  spongy  partition  wall  between 
the  optic  nerve  canal  and  the  sphenoid  sinus  on  both 
sides  is  4-6  nini.  thick.  The  third  figure  illustrates  a 
case  in  which  the  partition  wall  on  one  side  is  thin 
as  paper,  on  the  other  it  has  a  thickness  of  7  mm. 
Our  observations  have  shown  that  the  wall  between  the 
last  ethmoid  cell  and  the  canalis  opticus  and  tlie  sulcus 
opticus  is  nearly  always  as  thin  as  tissue  paper;  in  one  case 
it  was  1  mm.,  in  another  2  mm.  thick.  This  extremely  thin 
wall  between  the  last  ethmoid  cell  and  the  optic  nerve,  figure 
30  illustrates  by  a  sagittal  section.  We  have  often  found  a 
thicker  section  between  the  sphenoid  sinus  and  the  canalis 
opticus  and  the  sulcus  opticus,  the  thickness  varying  between 
1,  2,  3,  4,  5,  6,  9  and  12  mm.  Figures  31-77  of  the  Atlas  illus- 
trate the  extremest  differences.  Figure  31  illustrates  by  a 
frontal  section  the  thin  septum  between  the  sphenoid 
sinus  and  the  optic  nerve.  Figure  77  illustrates  by  a 
froptal  section  the  thickest  wall  we  have  observed  between  the 
optic  nerve,  canalis  opticus,  sulcus  opticus  and  the  sphenoid 
sinus.  Figure  32  shows  in  the  region  of  the  optic  nerves,  a 
bony  wall  6  mm.  in  thickness,  which  separates  the  optic  nerve 
from  the  sphenoid  sinus,  and  Figure  76  of  the  Atlas  illustrates 
a  frontal  section,  where  bone  substance  8  mm.  in  thickness, 
separates  the  chiasma  from  the  sphenoid  sinus.  In  those  cases 
in  which  the  canalis  opticus  takes  its  course  in  varying  lengths 
into  the  sphenoid  sinus  or  the  last  ethmoid  cell,  it  constitutes 
a  thin  bony  wall.  Figure  9  illustrates  a  preparation  in  which 
the  canalis  opticus  makes  its  way,  12  mm.  in  length,  into  the 
last  ethmoid  cell,  which  borders  it  above,  below  and  medially. 
Figure  28,  in  the  text,  and  figure  72  of  the  Atlas,  show  the 
course  of  the  optic  nerve  into  the  cavities  and  the  thin  wall 
of  the  canalis  opticus.  Figure  28.  a  frontal  section,  shows 
on  the  right  side  the  optic  nerve  and  the  canalis  opticus  in  the 
sphenoid  sinus ;  and  on  the  .left  side  the  optic  nerve  and  the 
canalis  opticus  in  the  last  ethmoid  cell.  The  canalis  opticus, 
takes  its  course  into  the  cavities  for  12  mm.  on  the  right 
bordered  by  the  sphenoid  sinus,  on  the  left,  above,  below, 
medially  and  laterally  by  the  last  ethmoid  cell. 

Figure  10  illustrates  by  a  sagittal  section  the  optic  nerve  and 
the  canalis  opticus  in  the  last  ethmoid  cell.     Completely  bor- 
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dered  by  the  last  ethmoid  cell,  as  is  the  optic  nerve,  the  canalis 
opticus,  10  mm.  in  length,  takes  its  course  into  the  same. 

II.     THE  DEHISCENCE  OF  THE  WALLS  OF  THE  ACCESSORY 
CAVITIES. 

The  practical  significance  of  the  bony  dehiscence  is  proven 
by  the  fact  that  they  may  aid  or  cause  orbital  and  intracranial 
disturbances   as    well   as   sight   derangements.     The  diseased 
mucosa  of  the  accessory  cavities  may  come  in  direct  contact 
with     the     periorbita,     the     dura     mater     and     the     optic 
nerve    sheath    and  in  this  way    the    disease    is    easily    trans- 
mitted to  the  parts  mentioned.    The  dehiscences  of  the  vessel 
grooves  may  also  lead  to  a  diseased  condition  of  the  same. 
The    dehiscences    may    be    the    consequences    of    pathologic 
changes,   senile  atrophy,  trauma ;    we  may  also  have  to  do 
with   artefacts   and   formative  anomalies.     We  have   already 
discussed  these  conditions  in  an  article.*^     We  will  now  con- 
fine ourselves   to    anomalies    of    construction    and    congenital 
dehiscences.      Such    dehiscences    have  not  come  under    our 
notice.      Zuckerkandl^    mentions    four,    Merlin^    two    cases. 
In  the  cases  observed  by  Zuckerkandl,  the  dehiscences  of  the 
sphenoid  sinus  were  connected  by  congenital  dehiscences  of  the 
lamina    papyracea    of    the    ethmoid    sinus;     all     four     cases 
showed  dehiscences  of  the  orbital  wall  of  the  sphenoid  sinus, 
one  case  having  at  the  same  time  a  dehiscence  of  the  tuber 
maxillae.    In  two  cases  Merlin  observed  this  dehiscence  on  the 
inferior  orbital  wall.     Taking  the  dehiscences  of  the  frontal 
into   consideration,  we    have    observed    in    part  the    extreme 
attenuation  of  the  superior  wall  of  the  frontal  between  the 
lamellae  of  the  superior  orbital  wall,  the  dehiscences  being  in 
part  lineal,  part  dot-like  in  appearances.     Congenital   dehis- 
cences and  vessel  openings  may  occur  on  the  anterior  wall  of 
the  frontal.     Zuckerkandl  and  Helly,*  each  had  a  case  under 
his     observation     in     which     a     furrow    taking    its    course 
from    the    medial    part  of    the    arcus  superciliaris  upwards 
and  in  part  broken,  communicated  with  the  frontal.    Under  our 
observation  a  case  in  vivo  showed  this  congenital  dehiscence, 
a  polyp  coming  through,  or  penetrating  it  from  the  frontal. 
Helly  noticed  vessel  openings  which  connected  the  frontal  with 
the  anterior  surface  of  the  frontal  bone.     We  have  also  ob- 
served such  vessel  orifices  in  the  shape  of  larger  or  small 
hole.s,  in  the  region  of  the  margo  supraorbitalis.  and  the  arcus 
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supraorbiulis.  lo  the  congenital  dehiscences  of  the  frontal 
belong  those  rare  cases  in  which  dehiscences  of  the  lamina 
papyracea  of  the  ethmoid  bone  open  the  orbital  wall  of  the 
frontal  at  the  same  time.  Zuckerkandl  observed  this  dehis- 
cence in  three  cases,  twice  on  the  left,  once  on  the  right  side. 
Merlin  observed  it  once  on  the  left  side.  We  saw  three  cases 
of  this  dehiscence,  twice  on  the  right,  once  on  the  left  side. 
Concerning  the  dehiscences  of  the  septal  walls  of  the  frontal, 
according  to  the  observations  of  Denouvilliers  and  Gosselin,* 
Winkler*"  and  Killian,"  congenital  dehiscences  in  the  form  of 
holes  or  openings  of  various  sizes  may  occur  on  the  septum 
interfrontale.  We  saw  one  case  in  which  there  was  an  opening 
1.5  mm.  in  circumference,  with  smooth  edges  on  the  septum 
interfrontale.  Concerning  the  dehiscence  of  the  lamina  papy- 
racea of  the  ethnwid  bone,  Hyrtl,"  already  mentions  it.  Zuck- 
erkandl has  observed  fourteen  cases  in  which  the  congenital 
dehiscence  appeared  nine  times  on  the  left  side.  Merlin  found 
congenital  dehiscences  three  times  in  the  lamina  papyracea  of 
the  ethmoid  bone,  twice  on  the  left,  once  on  the  right  side. 
In  one  case  five  dehiscences  of  the  lamina  papyracea  con- 
nected the  ethmoid  cells  wjth  the  orbital,  frontal  and  sphenoid 
sinus.  Eighteen  cases  of  congenital  dehiscences  of  the  lamina 
papyracea  of  the  ethmoid  bone  have  come  under  our  notice, 
thirteen  being  on  the  left  and  five  on  the  right  side. 

The  sagittal  diameter  measured  between  4  and  28  mm  ,  the 
vertical  between  4  and  8  mm.  In  consequence  of  the  dehis- 
cence the  ethmoid  cells  communicated  with  the  orbital  cavity; 
in  three  cases  the  frontal,  which  communicated  with  the  eth- 
moid cells  and  the  orbital  cavity,  was  also  opened. 

Figure  23  of  the  Atlas  illustrates  a  preparation  with  a  de- 
hiscence of  the  lamina  papjrracea.  Concerning  dehiscences  of 
physiologic  origin  of  the  sphenoid  sinus  wall,  Zuckerkandl  ob- 
served on  the  lateral  wall  small  openings,  dehiscences,  which 
connected  the  sphenoid  sinuses  wit!i  the  middle  skull  cavity. 
In  one  case  Spee^'  noticed  a  defect  of  the  sulcus  caroticus.  On 
a  number  of  skulls  he  noticed  vessel  openings,  sometimes 
svmmetrically  arranged  on  both  sides,  directly  under  the 
lateral  root  of  the  lesser  sphenoid  wing.  In  several  instances 
vessel  grooves  lead  to  these  vessel  openings,  small,  large  and 
long  dehiscences  occurring.  Zuckerkandl  and  Hajek  have  ob- 
sened  dehiscences  on  the  septal  wall  of  the  sphenoid  sinuses. 
Dehiscences  rarely  apf)car  on  tlie  walls  of  the  canalis  opticus : 
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out  of  two  hundred  cases  Gallmaerts"  abserved  two ;  Holmes/'* 
in  fifty  cases,  also  saw  two  dehiscences.  Of  the  three  hundred 
cases  under  our  own  notice  but  one  showed  a  dehiscence  of  the 
canalis  opticus. 

III.      THE   SEMICANAUS   ETHMOIDALS. 

1  have  described  a  half  or  semi-canal,  the  semicanalis 
ethmoidalis,  which  in  varying  lengths  takes  its  course 
from  the  foramen  ethmoidale  anterius  along  the  wall 
of  the  frontal,  or  the  orbital  cells  to  the  anterior  skull 
cavity.  Through  this  semi-canal  the  ethmoidal  veins  take 
their  course  free,  and  protected  by  mucosa  into  the  above- 
mentioned  cavities.  At  the  respective  ends  of  the  semi-canal 
the  mucosa  touches  the  orbital  periosteum  and  the  dura  mater. 
In  consequence  of  this  connection  transmission  of  the  inflam- 
mation may  take  place,  the  disease  progressing  in  both  direc- 
tions. Circulatory  derangements  may  also  take  place,  the 
ethmoidal  veins  which  stand  in  close  relation  to  the  dural 
venous  plexus  and  the  plexus  ophthalmicus  may  be  subject 
to  a  thrombophlebitis,  the  same  being  transmitted  to  the  dural 
and  orbital  vein  plexuses.  Besides  the  formation  of  the  throm- 
bophlebitis, caused  by  nervous  anastomosis  (described  by 
Zuckerkandl  and  Kuhnt),  the  ethmoidal  vein  taking  its  course 
into  the  semicanalis  ethmoidalis,  may  lead  to  a  direct  thrombo- 
phlebitis, and  also  to  orbital  and  cerebral  complications.  Gen- 
erally speaking,  the  corresponding  marginal  grooves  of  the 
frontal  and  the  ethmoidal  constitute  normally  a  very  short 
canal,  the  canalis  ethmoidalis,  which  has  its  beginning  in  the 
foramen  ethmoidale  anterius,  ending  in  the  anterior  skull 
cavity  with  an_ oblong  fissure. 

Our  examinations  in  eleven  cases  showed  varying  lengths 
of  the  canalis  ethmoidalis;  it  varied  between  5  and  12  mm. 
Figure  40  in  our  Atlas  shows  by  a  sagittal  section  the  semi- 
canalis ethmoidalis  in  an  orbital  cell.  We  have  designated 
as  orbital  cells,  those  ethmoid  cells,  which,  spread  out  in 
the  region  of  the  horizontal  part  of  the  frontal.  One 
or  two  orbital  cells  may  occur  which  open  into  the  middle 
or  upper  part  of  the  nasal  cavity.  The  sagittal  section  of  this 
figure  shows  the  entire  course  of  the  semicanalis  in  a  large 
orbital  cell.  Inside,  it  connects  the  orbital  cell  with  the  anterior 
skull  cavity,  outside,  with  the  orbital  cavity.  The  foramen  eth- 
moidale anterius  extends  into  the  semi-canal,  the  semicanalis 
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einiiKiuiaiis,  iirched-shaped  on  the  posterior  and  medial  wall  of 
the  orbital  cell,  10  mm.  long,  and  leading  to  an  oblong  fissure 
which  oi)ens  on  the  anterior  canal  cavity.  We  have  observed 
the  semicanalis  ethmoidalis  three  times  in  the  frontal;  its 
length  varied  from  5  to  8  mm. 

In  the  first  orbital  cell  it  appeared  nine  times,  its  length  was 
from  7  to  10  mm.  In  the  second  orbital  cell  the  semicanalis 
ethmoidalis  appeared  four  times,  from  4  to  10  mm.  long.  In 
one  case  the  semicanalis  ethmoidalis  showed  a  dehiscence  be- 
tween the  orbital  cells,  thereby  causing  communication  between 
them.  Two  cases  showed  a  congenital  dehiscence  of  the  lam- 
ina papyracea,  and  the  presence  of  the  8-10  mm.  long  semi- 
canalis ethmoidalis  in  the  orbital  cells.  Figure  97  of  the  Atlas 
illustrates  a  case  in  which  the  ethmoid  cells  formed  a  cavity, 
which  merged  into  the  frontal.  The  foramen  ethmoidale 
anterius  Was  23  mm.  from  the  anterior  wall  of  the  frontal, 
and  took  a  downward  course  along  the  lateral  wall  of  the 
frontal  as  a  semicanalis  ethmoidalis  16  mm.  in  length. 

IV.      THE  COMMON  SEPTA  OF  THE  INDIVIDUAL  ACCESSORY 

CAVITIES. 

In  view  of  our  personal  observations,  we  now  wish  to  dis- 
cuss the  thin,  in  fact  extraordinarily  thin  walls  of  the  septa 
of  the  individual  accessory  cavities ;  they  are  of  practical 
importance  because  of  the  tendency  to  the  transmission  of  dis- 
eases and  to  perforations.  The  maxillary  sinus  may  have  a 
common  partition  wall  with  the  sphenoid  sinus  and  the  ethmoid 
cells.  I  have  proved  that  the  maxillary  sinus  and  the  sphe- 
noid sinus  may  be  so  enlarged  that  they  lie  next  to  one  another. 
Figure  90  of  the  Atlas  shows  this  relation  by  a  cross7section. 
The  maxillary  sinus  is  48  mm.  long.  36  mm.  wide,  the  sphenoid 
sinus  37  mm.  to  47  mm.  wide  and  35  mm.  long.  The  thin  parti- 
tion wall  between  the  cavities  is  enlarged  to  a  size  of  10  mm., 
and  at  the  same  time  constitutes  the  pars  maxillaris  of  the  an- 
terior wall  of  the  sphenoid  sinus.  We  have  observed  six  cases  of 
this  common  partition  wall.  Its  width,  i.  e.,  the  pars  maxillaris 
of  the  anterior  wall  of  the  sphenoid  sinus,  measured  4  mm. 
twice,  6  mm.  once,  8  mm.  once,  and  9  mm.  twice.  This  thin 
common  septal  wall  between  the  maxillary  sinus  and  the  sphe- 
noid sinus,  figure  49  of  the  Atlas  illustrates  by  a  frontal  section. 
Thin,  common  septa  exist  between  the  maxillary  sinus  and  the 
ethmoid  cells.    Figure  63  of  the  Atlas  illustrates  by  a  frontal 
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section  on  both  sides  the  common  septa  between  the  maxillary 
sinus  and  the  last  ethmoid  cell.  An  extremely  thin  partition 
wall  between  the  maxillary  sinus  and  the  last  ethmoid  cell  is 
illustrated  by  a  frontal  section — figure  80  of  the  Atlas.  Figure 
UG  of  the  Atlas  illustrates  by  a  cross  section  a  preparation,  in 
which  the  last  ethmoid  cells  on  both  sides  are  separated  from 
the  maxillary  sinus  by  a  common  septum.  The  frontal  has 
common  partition  walls  with  the  ethmoid  cells  and  the  sphe- 
noid sinus.  The  septa  between  both  frontals,  the  septum  in- 
terfrontale,  may  be  sagittal  in  the  median  line,  or  in  cases  of 
asymmetry,  it  may  have  an  oblique  direction.  Figure  27  of 
the  Atlas  illustrates  by  a  sagittal  section  the  asymmetry  of  the 
frontals ;  the  left  frontal  covers  the  right  frontal  to  the  ex- 
tent of  15  mm.,  and  also  extends  30  mm.  further  upwards. 
Besides  the  sagittal  septum  interfrontale  a  common  horizontal 
partition  wall  also  exists. 

It  should  be  noticed  that  the  frontal  on  both  or  only  on 
one  side  may  be  lacking,  and  in  consequence  there  could  be  no 
question  of  a  septum  wall.  The  common  septa  between  the 
most  anterior  ethmoid  cell  and  the  frontal,  figure  10  of  the 
Atlas  illustrates  by  a  sagittal  section.  Figures  28,  58  of  the 
Atlas  show  the  common  septa  between  the  ethmoid  cell 
(spreading  out  in  the  region  of  the  frontal),  the  bulla  frontalis, 
and  the  frontal.  Figure  28  illustrates  a  sagittal  section  in 
which  the  thin  septum  is  easy  to  see  between  a  bulla  frontalis 
17  mm.  long,  22  mm.  high,  21  mm.  wide,  and  the  frontal  sinus 
25  mm.  long,  6  mm.  high,  and  34  mm.  wide.  Figure  58  illus- 
trates by  a  frontal  section  the  common  septum  on 
both  sides  between  the  bulla  frontalis  and  the  frontal. 
On  the  right  the  frontal  is  20  mm.  long,  30  mm.  wide, 
11  mm.  high;  on  the  left  it  is  14  mm.  long,  30  mm.  wide  and 
11  mm.  high ;  on  the  right  the  bulla  frontalis  is  20  mm.  long, 
13  mm.  wide,  20  mm.  high;  on  the  left  it  is  20  mm.  long,  13 
mm.  wide,  20  mm.  high.  The  common  septum  between  the 
orbital  cells  and  the  frontal  is  illustrated  by  the  following 
sagittal  sections.  Figure  41  of  the  Atlas  shows  the  thin  arched 
partition  wall  between  the  frontal,  which  is  23  mm.  high,  30  mm. 
wide,  13  mm.  long,  and  the  orbital  cell,  27  mm.  long,  19  mm. 
high  and  29  mm.  wide.  Figure  36  of  the  Atlas  shows  in  a  sagit- 
tal section  the  existing  communication  between  the  frontal 
and  the  orbital  cell.  Figure  30  of  the  Atlas  illustrates  in  a 
sagittal  section  the  extraordinarily  thin  common  septum  be- 
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tween  the  frontal,  19  mm.  long,  35  mm.  high,  32  mm.  wide,  and 
the  orbital  cell,  which  is  25  mm.  long,  28  mm.  wide  and  13  mm. 
high.  Figure  '^tJ  of  the  Atlas  illustrates  a  preparation  in  which 
the  frontal  is  completely  separated  from  the  last  ethmoid  cell 
by  a  common  septum.  Figure  7  of  the  Atlas  shows  the  absence 
of  the  septum  and  the  merging  together  of  the  frontal  with 
the  ethmoid  cell  space. 

Figures  31,  37.  52  and  38  in  the  Atlas  show  in  sagittal  section 
the  common  septum  between  the  frontal  and  both  orbital  cells, 
also  the  communication  of  the  individual  cavities.  Figure  31 
shows  a  thin  partition  wall  between  the  frontal  and  first  orbital 
cell,  also  a  thin  partition  wall  between  the  first  and  second 
orbital  cells.  Figure  37  shows  a  perfect  partition  wall  between 
the  first  and  second  orbital  cells,  and  communication  between 
the  frontal  and  first  orbital  cell.  Figure  52  shows  a  complete 
septum  between  the  frontal  and  the  first  prbital  cell,  and  a 
communication  between  both*  orbital  cells.  Figure  38  shows 
the  communication  between  the  frontal  sinus  and  both  orbital 
cells.  The  frontal  may  extend  far  backwards ;  it  may  even 
reach  the  foramen  opticum,  and  this  expansion  may  be  sepa- 
rated from  the  posterior  ethmoid  cell,  as  well  as  from  the 
sphenoid  sinus  by  thin  common  septa.  Figure  65  of  my  Atlas 
illustrates  in  frontal  section  a  preparation,  in  which  the  frontal, 
extending  to  the  rear  between  ,the  orbital  lamellae,  forms  a 
common  thin  wall  on  the  right  with  the  right  sphenoid  sinus, 
on  the  left  with  the  left  posterior  ethmoid  cell.  This  sep- 
tum between  the  frontal  and  sphenoid  sinus,  that  is  the 
pars  frontalis  of  the  anterior  sphenoid  sinus  wall,  has  a 
a  width  of  12  mm.  Figure  66  of  the  Atlas  illustrates  in  frontal 
section  a  preparation  in  which  the  fron'tal  extends  posteriorly 
in  the  resfion  of  the  sphenoid  sinus  and  the  optic  nerve ;  a  thin 
septum  is  visible  between  the  frontal  and  the  posterior  ethmoid 
cell. 

We  have  already  discussed  the  common  partition  walls  be- 
tween the  ethmoid  cells,  frontal  and  maxillary  sinus ;  the  cross- 
sections  in  figures  52  and  67  of  the  Atlas  show  the  septa  be- 
tween the  individual  ethmoid  cells;  it  is  nearly  always  thin. 
The  common  partition  walls  found  between  the  posterior  eth- 
moid cell  and  the  sphenoid  sinus  are  still  to  be  discussed.  The 
posterior  ethmoid  cell  may  rise  shelf -like  above  the  sphenoid 
sinus,  or  it  may  be  in  a  position  anterior  to  the  sphenoid  sinus ; 
the  common  thin  wall  between  both  cavities  may  be  in  a  vertical 
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or  horizontal  position,  or  in  both  directions  in  an  oblique  posi- 
tion. According  to  our  examinations  the  width  of  this  common 
septum,  the  pars  ethmoidalis  of  the  anterior  sphenoid  sinus 
wall,  may  vary  from  1  to  18  mm.  Figure  67  shows  in  a  cross- 
section  the  common  partition  wall  between  the  posterior  eth- 
moid cell  and  the  sphenoid  sinus,  also  the  partition  wall  be- 
tween both  sphenoid  sinuses,  in  a  sagittal  position;  owing  to 
asymmetry  of  the  sphenoid  sinuses  the  partition  wall  may  have 
various  curvatures  and  positions,  and  may  be  even  totally  lack- 
ing in  case  there  is  no  sphenoid  sinus.  Figure  68  of  the  Atlas 
shows  in  a  sagittal  section  the  shelf-like  position  of  the  posterior 
ethmoid  cell  above  the  sphenoid  sinus,  and  the  extremely  thin 
common  wall  between  the  cavities.  Figure  67  of  the  Atlas 
illustrates  in  a  frontal  section  a  rare  morphologic  relation, 
namely,  the  common  partition  walls  of  the  right  sphenoid  sinus 
with  both  posterior  ethmoid  cells.  Figure  28  of  the  text  also 
shows  in  a  frontal  section  the  common  partition  wall  of  the 
left  posterior  ethmoid  cell  with  both  sphenoid  sinuses. 

V.      THE  TURBINATE   CELL,   SO-CALLED   BONE    CYST. 

The  so-called  bone,  cyst  is  a  structural  anomaly"  known 
as  the  turbinate  cell.  Diseased,  these  turbinate  cells  may  attain 
various  sizes.  They  appear  in  the  superior  and  middle  tur- 
binate, and,  as  the  turbinate  cell  of  the  superior  turbinate, 
according  to  our  observations,  may  be  in  close  relation  to  the 
optic  nerve;  it  will  be  seen  that  the  practical  value  of  the 
turbinate  cell  is  due  to  pathologic  changes  and  growth,  espe- 
cially through  pressure. 

In  cases  under  our  observation  the  turbinate  cell  appeared 
nine  times  in  the  middle  and  twice  in  the  superior  turbinate ; 
the  turbinate  cells  twice  opened  into  the  middle  meatus,  at 
other  times  in  the  superior.  Its  length  varied  from  8  to  20  mm., 
the  width  from  5  to  14  mm.,  the  height  from  7  to  16  mm.  Figure 
18  of  the  Atlas  shows  in  a  sagittal  section  a  turbinate  cell  in 
the  middle  turbinate,  17  mm.  long,  20  mm.  high,  14  mm.  wide, 
opening  into  the  superior  meatus.  Figure  11  of  the  Atlas  shows 
in  sagittal  section  a  turbinate  cell  in  the  superior  turbinate, 
which  opens  into  the  superior  meatus.  This  turbinate  cell  is 
14  mm,  long,  14  mm.  high  and  9  mm.  wide.  Figure  29  illus- 
trates in  frontal  section  a  turbinate  cell  in  the  superior  turbi- 
nate, 23  mm.  long,  19  mm.  wide  and  13  mm.  high,  which  ex- 
tends back  to  the  region  of  the  optic  nerve. 
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11.   CUMCAL  OBSERVATIONS. 

It  is  lo  U;  regretted  that  the  knowledge  of  how  the  diseases 
of  the  accessory  cavities  cause  blindness  and  sight  derange- 
ments should  not  yet  be  firmly  established.  Excepting  in- 
dividual microscopic  and  bacteriologic  experiments,  which 
prove  the  continuity  of  infection,  and  its  passage  through  the 
blood  vessels,  postmortem  findings  confirm  mechanical  lesion 
by  which  the  tumors  of  the  nasopharynx,  the  sphenoid  sinus, 
the  ethmoid  sinus  and  of  the  ethmoid  bone  extend  into  the 
region  of  the  optic  nerve,  destroying  it  or  by  pressure  caus- 
ing functional  derangements  and  circulatory  changes.  The 
postmortem  finding^  show  further  traumatic  lesion  of  the  optic 
nerve  caused  by  trauma,  fractures,  fissures  in  the  region  of  the 
sphenoid,  also  pressure  of  the  optic  nerve  by  hyperostosis  of  the 
wing  of  the  sphenoid  and  contraction  of  the  foramen  opticum. 
The  postmortem  findings  confirm  suppurations  of  the  accessory 
cavities,  perforations  of  the  cavity  walls,  basal  meningitis, 
extra-  and  intradural  abscesses,  caries,  necrosis,  thrombosis 
of  the  sinus  cavernosus,  and  of  the  vena  ophthalmica.  The 
postmortem  findings  are  faulty,  as  it  is  difficult  to  prove  the 
results  of  infection,  the  causal  connection,  the  microscopic  and 
bacteriologic  investigations  of  the  diseased  accessory  cavities. 
as  well  as  of  the  optic  nerve  are  wanting,  furthermore  the  more 
positive  assertions  of  the  relation  of  the  optic  nerve  to  the  dis- 
eased or  healthy  accessory  cavities  are  lacking,  and  lastly  the 
investigations  of  the  venae  ethmoidales,  vena  centralis  retinae, 
and  the  venous  radicals  of  the  diseased  accessory  cavities. 

Having  assumed  that  a  pathologico-anatomic  foundation 
must  be  first  created,  it  is  clear  that  there  are  available  only 
certain  stepping-stones,  clinical  observations,  and  problematic 
assumptions,  and  therefore,  at  the  present  time,  we  can  make 
use  only  of  observations  regarding  the  clinical  theory 
of  sight  derangements  and  blindness,  canalicular  neuritis 
and  atrophy  of  the  optic  nerves.  Let  our  clinical  observations 
be  preceded  by  the  following  remarks.  It  is  known  that  oculists 
have  established  a  large  number  of  causes  which  bring  about 
neuritis  and  atrophy  of  the  optic  nerve.  Granting  that  the 
causal  connection  between  diseases  of  the  accessory  cavities 
and  sight  derangements  can,  and  should  no  longer  be  doubted, 
the  question  as  to  the  accidental  appearance  of  both  diseases 
may  still  arise.  Both  of  these  diseases  may  surely  exist  at  the 
same  time.     Cases  have  been  observed  in  which  an  operation 
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of  the  accessory  cavities  did  not  influence  the  unfavorable 
progress  of  the  neuritis,  furthermore,  after  a  refusal  to  operate 
a  suppuration,  a  neuritis  optica  healed  spontaneously.  Other 
cases  have  come  under  our  own  observation,  in  which 
the  oculist  could  only  confirm  the  existence  of  neuritis  or 
atropia  optica,  without  ability  to  give  the  cause,  and  the 
rhinologist  could  find  nothing  abnormal.  Blindness  or  de- 
rangements of  sight,  due  originally  to  a  totally  different  cause, 
may  still  show  independent  empyemas  of  the  accessory  cavities. 
I  wish  to  emphasize  this,  because  in  such  cases  the  accessory 
cavities  can  in  no  way  be  held  accountable,  even  assuming 
there  is  a  causal  connection.  And  as  it. is  a  fact  that  the 
phenomena  of  disease  may  closely  follow  one  another  without 
a  real  or  causal  connection,  it  is  well  to  be  strictly  critical  on 
the  matter.  This  question,  in  many  cases  is  difficult,  or  al- 
most impossible  to  solve.  I  have  touched  upon  it  because  in 
my  opinion  false  interpretations  may  be  easily  made. 

We  will  next  give  our  attention  to  etiologic  causes.  Under 
this  head  come  the  mechanical  and  traumatic  lesions  of  the 
optic  nerve,  clearly  proven  by  postmortem  findings.  The 
tumors  of  the  accessory  cavities  may  cause,  in  the  region  of 
the  optic  nerve,  direct  symptoms  of  pressure.  It  is  not  im- 
possible for  the  tumor  to  surround  the  optic  nerve,  and  the 
same  present  a  normal  appearance;  as  the  cases  of  Bering^" 
and  Wicherkiewicz^"  and  the  findings  of  Ponfick  show; 
furthermore,  cases  of  sarcoma  of  the  sphenoid  bone  observed 
by  Schmidt-Rimpler  and  Onodi,^^  showed  that  both  of  the 
optic  nerves  remained  intact.  Through  postmortem  findings, 
Virchow^^  and  Manz-^  were  able  to  trace  the  cause  of  blind- 
ness back  to  arrested  development  of  the  skull  in  earliest  youth, 
to  a  premature  ossification  of  the  skull,  to  a  hyperostosis,  and 
in  consequence  thereof  an  irregular  contraction  of  the  fora- 
men opticum,  and  pressure  on  the  optic  nerve. 

Blindness  in  cases  of  bradycephalus  was,  among  others,  ob- 
served by  Enslin'^*  and  Goldzieher^"^.  In  two  cases  of  blind- 
ness we  also  observed  anosmia ;  there  was  therefore  not  only 
contraction  of  the  foramen  opticum,  but  also  of  the  openings 
of  the  lamina  cribrosa. 

Traumatic  injury  of  the  optic  nerves  and  direct  and  indirect 
fracture  of  the  canalis  opticus  are  well  known.  Holder-"  ob- 
served fiftv-thrcc  cases  of  fracture  of  the  walls  of  the  canalis 
onticiis.  The  etiolo'ric  s'gnificancTe  of  these  cases  was  made 
e\iileiu   1)\-  pi  i>tiiii  irtem  findincfs. 
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Infcciioii,  the  transmission  oi  imianimaiion,  bone  dehiscences 
ami  derangements  oi  circulation  are  specially  to  be  mentioned 
as  etiologic  phenomena  of  suppuration  of  the  accessory  cavi- 
ties. We  have  already  spoken  of  the  faulty  and  unsatisfactory 
postmortem  findings ;  they  establish,  in  general,  the  infection, 
the  causal  ci)nnection  of  the  accessory  cavities,  suppuration 
with  visible  bone  destruction,  thrombophlebitis,  meningitis, 
orbital  and  cerebral  abscesses.  The  investigations  are  want- 
ing, of  the  changes  of  the  septa,  the  walls  of  the  accessory 
cavities,  and  the  vessels,  particularly  those  of  the  ethmoidal 
veins,  and  the  vena  centralis  retinae,  and  of  the  optic  nerve. 
W'e  have  two  accurate  observations,  made  by  Orman*^  and 
Hajek.-**  who  have  established  the  cause  of  infection  by  way 
of  the  blood  vessels  and  tissue  continuity. 

The  case  of  Ortman  showed  the  presence  of  an  empyema 
of  the  sphenoid .  sinuses,  an  extradural  abscess  of  the  sella 
turcica,  and  a  thrombosis  of  the  sinus  cavernosus  on  both 
sides.  The  bone  in  the  region  of  the  sella  turcica  was  a  dis- 
colored reddish  brown ;  a  microscopic  examination  showed  the 
following : 

The  presence  of  numerous  diplococci  lying  between  small 
particles  of  pus  on  the  mucosa  and  periosteal  plane  of  the  lin- 
ing of  the  sphenoid  sinuses,  also  their,  presence  in  its  sub- 
stance, infiltrated  by  hemorrhagic  foci. 

Sections  through  the  bone  (body  of  the  sphenoid)  and 
the  membranes  showed  the  presence  of  diplococci.  This  find- 
ing showed  that  infection  of  the  meninges  may  take  place  by 
direct  continuity.  Added  to  the  inflammation  and  coagulation 
of  the  secretions  in  the  sphenoid  sinuses,  were  a  periostitis 
and  ostitis  purulenta,  which,  penetrating  the  bone,  caused  a 
periostitis  on  the  cerebral  plane,  and  in  that  way  affected  the 
hard  and  soft  membranes  of  the  brain. 

The  case  observed  "by  Hajek  showed  the  presence  of  an  em- 
pyema of  the  ethmoid  labyrinth  and  meningitis.  The  section 
showed  a  diffuse,  fibrous,  suppurative,  acute  pachvmeningitis 
interna,  and  leptomeningitis  of  the  base  and  convexity  of  the 
brain  with  acute  internal  hydrocephalus,  inflammation  of  the 
left  ethmoid  cells,  edema  of  the  mucosa  of  the  maxillary 
sinuses.  The  exudate  of  the  brain  showed  streptococci  pyo- 
genes. Hajek  expressed  himself  after  the  investigations  in 
the  following  manner: 

"We  have  to  deal  with  the  influx  of  virulent  streptococci 
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into  the  inflamed  mucous  membrane  tissues,  also  with  an  in- 
vasion of  streptococci  into  the  circulatory  system  of  the  blood 
vessels.  In  consequence  of  the  familiar  vein  anastomoses  be- 
tween the  mucosa  of  the  ethmoid  labyrinth  and  the  dura  mater, 
the  meninges  were  soon  infected,  but  the  bone  and  its  marrow 
substance  were  not  affected." 

Westenhoefer's'^"  earlier  statements  concerning  the  nasal 
lymphogenic  origin  of  cerebrospinal  meningitis  has  not  so 
far  been  microscopically  confirmed;  he  recently  declared  that 
the  lymphogenic  origin  and  the  cause  of  infection  must  be 
established  by  microscopic  investigations.  My  cases,  which 
were  subjected  to  postmortem  observation,  as  well  as  the  col- 
lected material  are  being  reviewed  from  a  pathologic  stand- 
point by  Dr.  B.  Entz,  assistant  in  the  Pathologico-Anatomic 
Institute  in  Budapest.  These  researches  are  not  yet  com- 
pleted ;  it  was  therefore  impossible  to  incorporate  them  in 
this  article. 

For  further  information  on  the  subject  we  will  make  use 
of  our  observation  and  postmortem  findings,  bearing  on  the 
complications  of  the  accessory  cavities.  We  wiU  discuss  them 
quickly  (divided  into  groups)  before  we  go  further  into  the 
subject  of  etiologic  phenomena. 

In  cases  of  maxillary  sinus  empyema,  Foucher^^  notes 
orbital  phelgmon,  thrombophlebitis  of  the  plexus  pterygoid- 
eus  and  of  the  plexus  ophthalmicus.  Mair^^  notes  caries 
of  the  ethmoid  bone,  perforations  of  the  lamina  cribrosa  and 
abscess  of  the  orbital  lobe. 

Panas^^  found  necrosis  of  part  of  the  orbital  roof,  suppura- 
tive osteoperiostitis  of  the  orbit,  and  abscess  of  the  frontal  lobe. 
The  case  of  Dmochovszky''*  showed  numerous  perforations 
of  the  maxillary  sinus,  rupture  into  the  sphenoid  sinus,  sup- 
purative meningitis,  intradural  abscess,  abscess  of  the  frontal 
lobe. 

Westermayer's^"  showed  rupture  into  the  fossa  pterygopala- 
tina,  caries,  perforation  of  the  large  sphenoid  wing,  abscess 
of  the  temporal  lobe. 

In  cases  of  frontal  empyemas  the  following  findings  are 
noted : 

In  the  case  of  Bousquef ,  perforations  of  the  posterior  and 
inferior  frontal  wall  with  abscess  of  the  frontal ;  in  the  case 
of  Koehler,^^  perforation  of  the  posterior  frontal  wall,  intra- 
dural abscess  and  meningitis  basilaris;  in  the  case  of  Schind- 
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ler**,  perforation  of  the  posterior  frontal  wall,  frontal  abscess 
and  pyemia;  in  the  case  of  Zirm^",  thrombophlebitis  of  the 
ocular  veins  and  of  the  sinus  cavernosus,  orbital  abscess, 
suppurations  and  putrefactions  of  venous  thrombi ;  in  the  case 
of  liuguenin*",  encephalitis  and  meningitis;  of  Mueller*^  ab- 
scess of  the  left  parietal  bone,  perforation,  communication  with 
an  extradural  abscess,  meningitis  on  the  side  of  the  convexity ; 
Paulsen*^,  perforation  of  the  posterior  frontal  wall  of  the 
dura,  intradural  abscess,  meningitis ;  Huguenin,  perforation  of 
the  posterior  frontal  wall,  suppurative  pachymeningitis  and  lep- 
tomeningitis, intradural  abscess,  connective  tissue  adhesion  of 
the  membranes  with  the  brain  surface ;  Knapp",  perforation 
of  the  posterior  frontal  wall,  periostitis  of  the  orbital  plate  of 
the  frontal,  the  dura  adhering  or  growing  to  the  discolored 
brain,  an  incipient  frontal  lobe  abscess  ;  Bourot-Lecard**,  perios- 
titis of  the  frontal  and  orbital  plates  of  the  frontal,  thrombo- 
phlebitis of  the  ocular  veins  and  of  the  sinus  cavernosus,  sup- 
purative meningitis ;  Redtenbacher*',  perforation  of  the  pos- 
terior frontal  wall,  frontal  abscess,  intradural  abscess ;  Lennox- 
Browne,*'  perforation  of  the  posterior  frontal  wall,  extradural 
abscess,  pachymeningitis  and  leptomeningitis ;  Hoppe*^,  con- 
genital defect  of  the  posterior  frontal  wall,  meningitis 
of  the  convexity  and  base  of  the  brain ;  Krecke",  ex- 
tradural abscess,  frontal  lobe  abscess,  rupture  into  the 
lateral  ventricle ;  Wallenberg*",  perforation  of  the  pos- 
terior and  inferior  frontal  wall,  intradural  abscess; 
Silex***,  perforation  of  the  posterior  and  inferior  frontal 
wall,  abscess  of  the  brain  on  both  sides;  Milligan",  septic 
thrombosis,  meningitis ;  E.  Fraenkel",  thrombophlebitis  of  the 
sinus  longitudinalis  superior  with  pyemia;  Macewen-Mi'llar"', 
thrombophlebitis  of  the  sinus  longitudinalis  superior  in  the 
frontal  region,  extradural  and  intradural  abscess,  pus  coating 
of  the  brain  surface,  pyemia ;  Roth",  external  frontal  abscess, 
suppurative  meningitis,  on  the  right,  encephalitis,  on  the  left, 
abscess ;  Carver''*,  thrombosis  of  the  sinus  longitudinalis  su- 
perior, meningitis  of  the  convexity ;  Cholle",  meningitis. 
The  following  are  findings  in  cases  of  ethmoidal  empyema : 
In  the  case  of  Bigbie",  perforation  of  the  lamina  cribrosa  of 
the  ethmoid  bone  and  the  frontal,  and  frontal  abscess ;  Schaf- 
fer".  perforation  of  the  lamina  papyracea  of  the  ethmoid,  pe- 
riostitis orbitalis,  perforation  of  the  superior  wall  of  the  or- 


28  A.     ONODI. 

bital  cavity,  frontal  abscess;  Pauncz^**,  and  Jacubasch'",  ab- 
scess of  the  brain;  Ogston''\  Warner®^  Ewald®^  meningitis; 
Trousseau***,  necrosis  of  the  ethmoid  bone  and  meningitis; 
Hajek**',  meningitis. 

In  cases  of  empyema  of  the  sphenoid  sinus  the  findings  are 
as  follows : 

Horner®*,  blindness  and  exophthalmus  on  the  right,  the  sec- 
tion showing  caries  of  the  base  of  the  sphenoid  bone,  and  the 
adjoining  parts;  Panas"^,  blindness,  exophthalmus,  phlegmona 
orbitalis  in  the  course  of  ostitis  of  the  sphenoid  bone ;  Rouge"*, 
strabismus  divergens,  loss  of  the  left  half  of  the  field  of 
vision,  the  postmortem  findings  showing  suppurative  peri- 
ostitis and  empyema  of  the  left  sphenoid  sinus;  Ray- 
mond®®, blindness,  exophthalmus  of  both  sides,  the  post- 
mortem showing  basal  meningitis,  an  exudation  of  pus 
compressing  the  chiasma,  thrombosis  of  the  sinus  cav- 
ernosus,  and  of  the  venae  ophthalmicae,  caries  and  perfora- 
tion of  the  sphenoid  plate ;  Ortman,  extradural  abscess  of  the 
sella  turcica,  thrombosis  of  both  sinus  cavernosi,  periostitis, 
and  empyema  of  the  sphenoid  sinuses;  Gruenwald^*^,  basal 
meningitis,  pus  in  the  sphenoid  sinuses  and  the  maxillary 
sinuses;  Vince^\  perforation  of  the  basilar  apophysis  and 
meningitis ;  Thiroloix'^^,  extradural  abscess  of  the  sella  turcica, 
meningitis ;  Flatau^^,  perforation  of  the  posterior  wall,  meningi- 
tis ;  Zoeckendoerfer^*,  meningitis ;  Pekastovsky'^',  necrosis  of 
the  sella  turcica,  meningitis,  thrombosis  of  the  sinus  longitu- 
dinalis ;  Scholz'^®,  periostitis  suppurativa,  perforation  of  the 
superior  and  lateral  sphenoid  sinus  wall,  meningitis,  arrosion 
of  the  sinus  cavernosus,  thrombosis  of  the  sinus  caroticus  and 
petrosus  dexter,  intradural  abscess  of  the  middle  cranial  fossa ; 
Schlagenhaufer'^^,  softening  of  the  body  of  the  sphenoid,  men- 
ingitis and  thrombophlebitis  of  the  sinus  longitudinalis ; 
Pauncz^',  thrombophlebitis  purulenta  sinus  circularis  Ridlei 
et  sinuum  petros.  inf.  et  sup. ;  Halasz''^,  empyema  of  the  sphe- 
noid sinus  and  encephalitis ;  Schroeder*",  empyema  of  the 
sphenoid  sinuses,  perforation,  meningitis,  thrombophlebitis  of 
the  sinus  cavernosus  and  petrosus. 

In  the  case  of  combined  empyema  of  the  accessory  cavities, 
the  following  postmortem  findings  are  noted: 

Weichselbaum*\  empyema  of  the  right  maxillary  and  frontal 
cavity,  abscess  of  the  upper  eyelid,  extradural  abscess  and 
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frontal  lobe  absccsb;  UruciiwUid,  empyema  oi  the  maxillary 
and  sphenoid  sinuses,  periostitis  suppurativa,  and  softening 
of  both  posterior  comua ;  I'auncz"*-,  empyema  of  the  maxillary 
sinus  and  the  ethmoid  cells  on  the  left,  rupture  from  the  maxil- 
lary sinus  into  the  orbital  cavity,  meningitis  basilaris,  abscess 
of  the  brain;  llansberg"',  frontal  empyema  on  the  right  side, 
ethmoid  empyema  on  both  sides,  caries  of  the  ethmoid,  men- 
ingitis, frontal  lobe  abscess  on  the  left  side;  Duplay'*,  ex- 
ophthalmus  on  the  right  side,  total  blindness  accompanied  by 
basal  meningitis,  particularly  over  the  sella  turcica,  suppu- 
rative phlebitis  in  most  of  the  sinuses,  several  foci  of 
pus  in  the  orbital  cellular  tissue,  pus  in  the  sphenoid  sinuses 
and  in  the  right  ethmoid  cells;  Russel"*",  diminution  of  sight, 
ptosis  of  the  upper  eyelid,  and  fixation  of  the  bulb  on  the  left, 
the  postmortem  showing  intradural  abscess  of  the  middle 
cranial  fossa,  empyema  of  the  sphenoid  sinuses,  and  of  the  pos- 
terior ethmoid  cells,  thrombosis  of  the  sinus  cavernosus,  petro- 
sus  and  of  the  left  vena  ophthalmica ;  Vossius"",  empyema  of 
the  sphenoid  sinus,  and  of  the  left  ethmoid  labyrinth,  with 
caries  of  the  sphenoid  bone,  thrombophlebitis  of  the  vena  oph- 
thalmica superior,  the  vena  angularis  and  vena  facialis  anterior 
sinistra,  suppurative  pachymeningitis  and  leptomeninigitis ; 
Holmes''^  empyema  of  the  frontals,  the  ethmoid  cells,  the 
sphenoid  sinuses,  diplopia,  neuritis  optica  on  both  sides,  abscess 
of  the  right  frontal  lobe ;  Demarquay**,  marked  drooping  of 
the  eye,  the  eye  fixed,  not  sensitive  to  light  on  the  right  side, 
the  postmortem  showing  the  sjnus  cavernosus  bathed  in  pus, 
the  sphenoid,  ethmoid,  and  maxillary  sinuses  filled  with  pus; 
Panse"",  empyema  and  tubercular  granulation  in  the  frontals, 
ethmoid  cells,  maxillary  and  sphenoid  sinuses,  neuroretinitis 
on  both  sides,  tuberculosis  of  the  ethmoid  bone  and  anterior 
portion  of  the  sphenoid,  the  orbital  roofs  on  both  sides  carious 
and  covered  with  a  caseous  mass,  local  meningitis,  hydro- 
cephalus internus.  caseous  pneumonia ;  Leber"",  nasal  tumor, 
empyema  of  the  sphenoid  sinus,  blindness,  atrophy  of 
the  optic  nerve,  suppurative  meningitis 'and  thrombophlebitis 
of  the  brain  sinus;  Finlag"\  empyema  of  the  sphenoid  sinuses 
and  ethmoid  cells,  thrombophlebitis  of  the  sinus  cavernosus 
and  circularis. 

As  the  postmortem  findings  have  shown  us,  the  complications 
stand  in  close  relation  to  the  infection.     That  infection  may 
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take  its  course  through  tissue  continuity  and  the  blood  vessels 
has  been  proven,  that  it  may  make  its  way  through  the  lymph 
vessels,  along  the  lymph  spaces  of  the  olfactory  nerves  through 
the  openings  of  the  lamina  cribrosa,  is  possible,  but  has  not 
been,  up  to  date,  microscopically  and  bacteriologically  con- 
firmed. The  transmission  of  the  inflammation,  the  diseased 
processes  of  the  accessory  cavities,  the  pathologic  changes  of 
the  contents  of  the  orbit,  the  canalis  opticus,  the  optic  nerve, 
the  intracranial  and  cerebral  complications  stand  in  close  rela- 
tion to  the  venous  system  and  to  other  important  etiologic  con- 
ditions. To  the  circulatory  disturbances  belong  hyperemia, 
edema  of  the  tissues,  the  optic  nerve;  and  its  sheath, 
hemorrhages,  embolisms,  thrombophlebitis  and  thrombosis. 
We  combine  as  one  those  connections  between  the  venous 
radicals  and  the  venous  plexus,  which  are  of  practical  value 
and  which  have  made  clear  to  us  the  origin  of  circulatory  dis- 
turbances, as  well  as  of  thrombophlebitis  and  thrombosis. 
Zuckerkandl's  investigations  have  shown  that  the  veins  of  the 
nasal  mucosa  bear  a  relation  to  the  facial  veins,  the  anterior 
ethmoidal  veins  to  the  dura  and  pia  mater ;  the  venous  radicals 
of  the  nasal  mucosa  to  those  of  the  pharynx  and  palate  and  to 
the  venous  plexus  of  the  fossa  pterygopalatina.  We  are  familiar 
with  the  connection  existing  between  the  venous  plexus  of 
the  nasolachrymal  canal  and  lachrymal  sac  and  the  vena 
facialis  anterior,  the  vena  ophthalmica  and  the  vena  infra- 
orbitalis. 

The  vena  lacrimo-facialis,  described  by  Zuckerkandl,  stands 
in  relation  to  a  larger  branch,  which  has  its  origin  in  the 
anterior  ethmoid  cells,  and  which  bores  its  way  through  the 
lachrymal  bone.  The  venous  plexus  of  the  maxillary  sinus 
bears  a  relation  to  a  branch  which  bores  its  way  through  the 
sphenoid  sinus  wall,  and  with  the  vena  ophthalmica  facialis. 
According  to  Kuhnt"^,  the  venae  perforantes  of  the  frontal 
bring  it  into  a  relation  with  the  dural  venous  plexus.  Kuhnt^' 
and  Gurwitsch'^  found  connections  between  the  veins  of 
the  frontal,  the  vena  ophthalmica  superior  and  vena  supra- 
orbitalis.  The  vena  ethmoidalis  anterior  and  posterior  empty 
into  the  vena  ophthalmica  superior.  The  vena  ethmoidalis 
anterior  may  be  joined  with  the  vena  angularis  and  the  vena 
supraorbitalis.  According  to  Onodi,  the  vena  ethmoidalis  an- 
terior may  lie  bare  in  the  semicanalis  ethmoidalis  in  a  course 
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oi  varying  length,  and  in  mo  irontal  and  rirst  and  second 
orbital  cells.  The  venae  ophtliabnicae  superiores  are  connected 
with  the  vejiae  ethnioidales,  the  vena  centralis  retinae,  and  also 
the  vena  ophthalmica  inferior.  The  veins  of  the  eye  are  con- 
nected with  the  facial  veins,  the  veins  of  the  nasal  cavity,  the 
ple.xus  pterjgoideus,  as  well  as  the  sinus  cavernosus.  The  vena 
centralis  retinae  may  be  directly  joined  to  the  sinus  caver- 
nosus. The  veins  of  the  sphenoid  sinuses  may  stand  in  direct 
relation  to  the  plexus  ophthalmicus  and  the  sinus  cavernosus. 
According  to  Kraus"*  it  is  possible  that  the  vena  ophthalmica 
inferior  or  a  branch  may  make  its  way  out  into  the  fossa  ptery- 
gopalatina,  furthermore,  that  the  central  vein  of  the  opticus 
may  take  its  way  through  tlie  inferior  fissure.  Owing  to  numer- 
ous anastomoses  the  circulatory  disturbances  are  easily  ex- 
plained. Hyperemia  and  symptoms  of  congestion  are  also 
explained  by  reason  of  these  vein  connections.  The  transmis- 
sion of  inflammation  to  the  orbital  tissue  and  to  the  sheath  of 
the  optic  nerve  may  cause  lesion  and  pressure  of  the  vessels, 
the  separate  venous  radicals  may  become  directly  diseased, 
particularly  those  surrounded  by  the  inflamed  orbital  tissue, 
and  the  ethmoidal  veins,  covered  by  the  diseased  accessory 
cavity  mucosa,  may  be  subject  to  thrombophlebitis,  and  because 
of  the  vein  connections  mentioned  may  lead  to  embolisms,  as 
well  as  to  a  dissemination  and  destruction  of  venous  thrombus. 

Kuhnt  saw  three  cases  of  embolism  of  the  vena  centralis 
retinae  from  maxillary  sinus  empyema.  An  operation  was  re- 
fused, so  perforce  there  can  be  no  further  information  on  the 
subject.  The  case  of  Fouchet  showed  the  presence  of  maxillary 
sinus  empyema,  thrombophlebitis  of  the  plexus  pterygoideus, 
and  of  the  plexus  ophthalmicus.  In  cases  of  empyema  of  the 
frontal  the  following  observations  were  made : 

Zirn,  thrombophlebitis  of  the  veins  of  the  eye  and  of  the 
sinus  cavernosus.  Bourot-Lecard,  thrombophlebitis  of  the 
veins  of  the  eye  and  of  the  sinus  cavernosus;  E.  Fraenkel, 
Macewen-Millar  and  Carver,  thrombophlebitis  of  the  sinus 
longitudinalis  superior.  Raymond,  sphenoid  empyema,  throm- 
bosis of  the  sinus  cavernosus  and  of  the  venae  ophthalmicae ; 
Ortman,  thrombosis  of  both  sinus  cavernosi ;  Pekastovsky, 
thrombosis  of  the  sinus  longitudinalis ;  Scholz,  thrombosis  of 
the  sinus  caroticus  and  petrosus  dexter;  Schlagenhaufer, 
thrombophlebitis  of  the  sinus  longituidinalis ;  Pauncz,  throm- 
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bophlebitis  purulenta  sinus  circularis  Ridlei  et  sinuum  petros. 
inf.  ct  sup. ;  Schroeder,  thrombophlebitis  of  the  sinus  caver- 
nosus  and  petrosus. 

In  cases  of  combined  accessory  cavity  empyemas  the  fol- 
lowing are  the  findings : 

Duplay,  empyema  of  the  ethmoid  cells  and  sphenoid 
sinus,  suppurative  phlebitis  in  most  of  the  sinuses ;  Russel, 
empyema  of  the  ethmoid  cells  and  sphenoid  sinus,  thrombosis 
of  the  sinus  cavernosus,  petrosus,  and  the  left  vena  ophthal- 
mica;  Vossius,  empyema  of  the  ethmoid  cells  and  sphenoid 
sinus,  thrombophlebitis  of  the  vena  ophthalmica  superior,  the 
vena  angularis  and  the  vena  facialis  anterior  sinistra;  Finlag, 
empyema  of  the  sphenoid  sinuses,  and  the  ethmoid  cells,  and 
thrombophlebitis  of  the  sinus  cavernosus  and  circularis. 

Concerning  transmission  of  the  inflammatory  process,  the 
congenital,  physiologic  and  bone  dehiscences  caused  by  senile 
atrophy  play  an  important  part.  Congenital  dehiscences  have 
been  discussed  in  a  separate  chapter.  Owing  to  the  presence 
of  congenital  bone  dehiscences  the  mucosa  of  the  frontal  and 
of  the  maxillary  sinus  may  be  in  relation  with  the  external 
bone  periosteum  and  the  periorbita;  the  mucosa  of  the  frontal 
and  the  sphenoid  sinus  may  touch  the  dura  mater,  the  semi- 
canalis  ethmoidalis  may  bring  the  frontal  and  the  orbital  cells 
outwardly  into  relation  with  the  periorbita,  inwardly  with 
the  dura  mater.  The  dehiscences  of  the  canalis  opticus,  of  the 
ethmoid  cells  and  the  sphenoid  sinus  may  connect  the  mucosa 
of  the  cavities  with  the  sheath  of  the  optic  nerve.  The  de- 
hiscence of  the  lamina  papyracea  of  the  ethmoids  connects 
the  ethmoid  cells  with  the  periorbita.  Concerning  the  de- 
hiscences of  senile  atrophy,  Zuckerkandl  and  we  have  observed 
the  extreme  attenuation  of  the  walls  of  the  sphenoid  sinus, 
in  places  with  holes  and  defects  of  various  sizes.  In  a  case 
of  Zuckerkandl,  the  frontal  communicated  with  the  skull  cavity, 
in  the  case  of  Merlin,  the  frontal  did  the  same  with  the  orbital 
cavity.  In  such  cases  periostitis,  perineuritis  optica  and  men- 
ingitis with  its  accompanying  phenomena  often  occur.  De- 
hiscences between  the  accessory  cavities  and  the  cranial  cavity 
may  bring  about  pachymeningitis,  extradural  abscess,  rupture 
and  cerebral  abscess ;  dehiscences  between  the  accessory  cavities 
and  the  frontal,  the  cheek  and  fossa  pterygopalatina  may 
cause  periostitis,  phelgmon,  abscesses,  and  thrombophlebitis. 
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Dehiscences  between  the  accessory  cavities  and  the  orbital  cav- 
ity may  cause  orbital  emphysema,  periostitis,  orbital  phlegmon, 
orbital  abscess  and  thrombophlebitis ;  dehiscences  of  the  canalis 
opticus  may  cause  periostitis,  perineuritis  optica,  neuritis 
and  atrophy  of  the  optic  nerves.  In  addition  to  these  condi- 
tions the  inflammatory  process  may  be  transmitted  to  the 
periosteum,  the  bony  walls  of  the  accessory  cavities  and  to 
tlie  neighboring  tissues,  causing  inflanmiation  of  the  bony  parts 
and  destruction  of  the  bones,  also  caries,  necrosis,  perforation 
of  tlie  individual  accessory  cavities,  phelgmon,  abscesses  of 
the  orbit  and  of  the  adjoining  parts  of  the  individual  accessory 
cavities,  accompanied  by  all  the  phenomena  of  disease. 
If  the  inflanmiation  is  transmitted  through  the  bones,  it  may 
easily  affect  the  optic  nerve  and  its  sheath  in  the  region  of  the 
canalis  opticus,  invading  the  orbit  by  way  of  bone  inflama- 
tion;  periostitis  appears,  which  transmits  itself  directly  to  the 
canalis  opticus,  causing  diseased  optic  nerves,  also  orbital 
phlegmona,  orbital  abscesses,  as  well  as  pressure  on  the  optic 
nerves  and  its  vessels;  furthermore,  thrombophlebitis  of  the 
veins  of  the  eyes,  and  its  serious  accompanying  phenomena. 
Communication  between  the  frontals  and  the  ethmoid  cells, 
the  so-called  orbital  cells,  may  lead  to  a  direct  infection  of 
these  cavities.  The  thin  common  partition  walls  of  the  indi- 
vidual accessory  cavities  may,  by  means  of  a  process  of  per- 
foration, result  in  invasion  of  the  neighboring  accessory  cavi- 
ties. A  rupture  may  therefore  connect  the  frontals,  as  well 
as  the  sphenoid  sinuses.  In  this  way  the  diseased  process  may 
be  directly  transmitted  from  the  maxillary  sinus  to  the  ethmoid 
cells,  and  to  the  sphenoid  sinus,  and  continued  on  the  same 
side  from  the  ethmoid  cell  to  the  sphenoid  sinus.  In  case  of 
a  rupture  of  the  common  wall  of  the  ethmoid  cell,  the  contra- 
lateral sphenoid  sinus  may  also  become  diseased  These  con- 
ditions may  also  run  their  course  in  the  opposite  direction. 
W'e  will  now  discuss  a  few  complications  in  connection  with 
accessory  cavities  of  the  empyema,  which  not  yet  have  been 
mentioned. 

In  case  of  maxillary  sinus  empyema,  the  following  complica- 
tions are  noted :  Epiphora,  blepharospasmus.  reflex  neurosis, 
asthma,  angina  pectoris,  dacryocystitis  purulenta.  fistulous  con- 
dition of  the  tear- sac.  In  the  case  of  Nolthenius"  there  was 
rupture  of  the  maxillary  sinus  suppurations  in  the  direction  of 
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the  nasolachrymal  canal.  In  the  case  of  Treitei""  granula- 
tions and  sequestrations  of  the  inner  wall  of  the  maxillary  sinus 
caused  blenorrhea  of  the  lachrymal  sac  and  a  fistulous  growth. 
Asthenopic  conditions  have  been  observed  by  Gruenwald, 
Caldwell'-^"  and  others.  Ziem  and  Fromaget  saw  a  case  that 
was  cured  by  operation;  Kuhnt,  an  improvement,  after  treat- 
ment of  iritis;  Ziem  and  Kuhnt,  improvement  in  sight  in  a 
case  of  cataract.     Kuhnt  saw  the  appearance  of  neuroretinitis. 

Grohman^®  observed  a  hyperemia  of  the  optic  nerve  papilla; 
Depaques"'-'  observed  an  obliteration  of  the  borders  of  the  optic 
nerves,  with  impaired  sight;  Courtaix  and  Kolarowitsch 
report  amblyopias  and  amauroses  of  dental  origin.  In  the 
cases  of  Koerner^*"*,  L,t'ForV°^,  Pagenstecher^"-,  there  was  ex- 
ophthalmus  from  edema  of  the  retrobulbar  cellular  tissue,  also 
impairment  of  sight  to  the  extent  of  blindness,  from  pressure 
on  the  optic  nerves  and  its  vessels.  There  was  a  transient 
amblyopia  or  amaurosis  in  the  cases  of  Brueck^'^'*,  Pasquier^***, 
Buzer  "•',  Galezowskii"«  and  Onodi  ""'. 

The  diseased  condition  of  the  bone  leads  to  rupture,  to  fis- 
tulae  and  abscesses.  Abscesses  and  fistulae  of  the  hard  palate 
were  observed  in  the  cases  of  Gruenwald'*'**  and  Panzer^"'*, 
phlegmon  of  the  fossa  pterygopalatina  in  the  cases  of  Ted- 
enaf  °,  also  Westermayer''\  Rupture  of  the  medial  wall  of 
the  maxillary  sinus  into  the  inferior  meatus  was  observed  by 
Bournonville^'^ ,  Jansen^'^,  Flatau'^*,  and  Lichtwitz'^^ ;  into 
the  middle  meatus  by  Killian'^^'^.  ,  In  the  case  of  Dmochows- 
ki'"  a  rupture  of  the  maxillary  sinus  into  the  sphenoid  sinus 
took  place.  Rupture  of  the  superior  wall  of  the  maxillary 
sinus,  that  is,  the  inferior  wall  of  the  orbital  cavity,  was  ob- 
served in  the  cases  of  Bauby"^,  Dmochowski,  Kuhnt,  Salva^^' 
and  Fisher^2°.  Orbital  phlegmona  and  orbital  abscesses  may 
appear  without  the  presence  of  rupture,  and  as  we  have  ob- 
served in  the  quoted  cases,  may  lead  to  intracranial  suppura- 
tions and  to  thrombophlebitis  of  the  venous  radicals  and  of  the 
simtses. 

In  cases  of  frontal  empyema  the  following  complications 
may  arise:  Reflex  neurosis,  bulbar,  periorbital  neuralgia  and 
rarely  lachrymal  blenorrhea.  According  to  Kuhnt  and  Licht- 
witz.  hyperemia  of  the  papilla,  filling  of  the  veins  and  peri- 
papillar  retinal  infiltration  may  exist.  Kuhnt,  Onodi  and 
others  noted  exophthalmus  and  diplopia.     Schmiegelow""  and 
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Jacque;.  ite  exophthalmus.     Kuhnt  reported  opaci- 

ties of  uic  iciiN.  According  to  Lapersonne'"  transitory  or 
permanent  paralysis  of  the  nerves  of  the  eye  muscle, 
edema  of  the  retrobulbar  comiective' tissue,  orbital  phleg- 
mon, orbital  abscess,  .periosteal  inflammations  and  rup- 
ture of  the  bony  walls  have  often  been  observed.  Bourot, 
Lecard,  Carver  and  Schroeder  have  observed  periostitis 
and  subperiosteal  abscess  of  the  superior  orbital  wall,  and 
at  the  same  time  caries,  necrosis,  sequestra.  Spencer-Watson"* 
removed  two  sequestra  of  the  orbital  lamina  ot  the 
frontal  and  Panas'-*  one.  V\'e  do  not  so  often  see  changes 
on  the  anterior  frontal  wall;  periostitis,  phelgmon  of  the 
frontal  derma  and  of  the  upper  eyelid  and  abscesses  have  been 
observed  by  Baeumler'-'',  Steinthal'-*,  Koehler'",  Roth  and 
MacEwen-Millar,  perforation  by  Botey"*.  Perforations  of 
the  posterior  frontal  wall,  orbital  abscess,  thrombophlebitis, 
intracranial  and  cerebral  complications  have  been  mentioned  in 
the  reiK>rted  cases. 

In  cases  of  ethmoid  empyemas,  Burger"",  Caldwell^**, 
Hajek"*,  and  Gruenwald  observed  asthenopic  difficulties.  Cases 
of  retrobulbar  neuritis  and  congestion  neuritis  are  known ; 
they  will  be  discussed  later.  Dacryocystitis  purulenta,  orbital 
emphysema.  Displacement  of  the  eye-ball  may  be  caused  by 
mucocele  of  the  ethmoid  cells,  as  well  as  by  ectasia  of  the 
empyema.  It  is  a  known  fact  that  suppurative  swelling  of  the 
anterior  cthnwid  cells  may  cause  displacement  of  the  eye-ball. 

Exophthalmus  without  impaired  sight  in  cases  of  ethmoid 
mucocele  was  observed  by  Hjorth"-  and  Onodi"',  exophthal- 
mus with  diplopia  by  Baurowitz"*,  exophthalmus,  neuritis 
optica  by  Mann'^",  exophthalmus  and  blindness  by  Richet, 
seropurulent  contents  of  the  mucocele  with  displacement  of 
the  eye-ball  by  Schmiegelow'" ;  intermittent  exophthalmus, 
Eversbusch"'.  Orbital  phlegmon,  orbital  abscess,  perforation 
of  the  ethmoid  are  also  noted,  and  cases  with  intracranial  and 
cerebral  complications  have  been  reported. 

In  cases  of  sphenoid  sinus  empyema,  the  following  observa- 
tions are  noted :  Cases  of  congestion  of  the  papilla,  retro- 
bulbar neuritis,  and  atrophy  of  the  optic  nerve  will  be  more 
fully  discussed  later.  Orbital  phlegmona,  exophthalmus  and 
diplopia  may  occur.  Baumgarten""  reports  a  case  of  ocu- 
lomotor   paralysis   and    Post'"    a  cured    case  of  necrosis  of 
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the  small  wing  of  sphenoid  with  exophthalmus  and  permanent 
amaurosis. 

Cases  with  intracranial  complications  have  already  been 
mentioned. 

Cases  of  intracranial  and  cerebral  complications  with  com- 
bined empyema  of  the  accessory  cavity  have  also  been  report- 
ed. Cases  of  neuritis  and  atrophy  of  the  optic  nerves  will  be 
more  fully  discussed  later. 

In  the  case  of  Sokos  and  Luc"*',  diplopia  occurred  in  em- 
pyema of  the  maxillary  and  frontal  sinus.  In  a  case  of  maxil- 
lary and  sphenoid  sinus  empyema,  Lapersonne  observed  a  com- 
plete oculomotor  paralysis.  IngersoU  observed  exophthal- 
mus in  a  case  of  empyema  of  the  frontal  and  of  the  ethmoid 
cells,  and  Broeckert"^  observed  dimness  of  the  vitreous  body 
and  detachment  of  the  retina  in  a  case  of  empyema  of  the 
frontal  and  ethmoid  cells.  Hoffman"^,  in  empyema  of  the 
frontal,  the  ethmoid  cells  and  of  the  sphenoid  sinus,  found 
rupture  into  the  orbit  and  orbital  abscess,  and  in  a  case  of 
empyema  of  the  ethmoid  cells  and  the  sphenoid  sinus  exoph- 
thalmus and  diplopia.  F.  R.  Alexander"^  saw,  in  connection 
with  an  empyema  of  the  sphenoid  sinus  and  the  ethmoid  cells, 
a  metastasis  of  the  eye,  and  abscess  of  the  vitreous  body. 

We  now  come  to  the  question  of  atrophy  of  the  optic  nerves 
and  canalicular  neuritis  brought  about  by  diseases  of  the  ac- 
cessory cavities.  As  we  have  already  mentioned,  starting  from 
the  orbit  the  inflammation  may  be  directly  transmitted  to  the 
optic  nerves,  also  pressure  on  that  portion  without  vessels, 
and  upon  the  vessels  of  the  optic  nerves  may  lead  to  impaired 
sight  and  blindness.  Starting  from  those  accessory  cavities 
which  are  in  close  relation  to  the  optic  nerve,  the  inflamma- 
tory process  may  be  directly  transmitted  to  the  walls  of  the 
canalis  opticus  and  the  sheath  of  the  optic  nerve,  and  that  this 
transmission  is  furthered  by  the  presence  of  possible  bony 
dehiscences,  is  self-evident.  In  those  cases  in  which  the  com- 
mon septal  wall  between  the  canalis  opticus  and  the  accessory 
cavities  is  v«ry  thin,  periostitis  and  disease  of  the  bones  may 
lead  directly  to  perineuritis  and  its  subsequent  symptoms. 

It  has  been  possible  to  explain  the  circulatory  derangements 
on  the  score  of  the  vein  connections  and  origin  in  the  sinus 
which  have  been  described.  The  postmortem  findings  quoted 
from   Duplay.    Horner,    Panas,    Rouge,    Russel.    Raymond. 
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IX'inaniuay.  \  u>mu>.  Holmes  and  others  confirm  the  causal 
connection  of  sight  derangement  and  blindness  with  diseases 
of  the  ethmoid  cells  and  sphenoid  sinuses.  It  is  unfortun- 
ate that  we  lack  the  confirmation  of  the  course  of  infection, 
the  investigation  of  the  optic  nerve,  its  sheath,  the  optic  ves- 
sels, the  proof  of  the  more  intimate  relations  existing  l)etween 
the  individual  accessory  cavities  and  the  canalis  opticus  and 
between  the  sulcus  opticus  and  the  optic  nerve  and  chiasma, 
with  their  possible  changes.  A  number  of  observations  are 
placed  at  our  disjx)sal.  which  lean  or  point  towards  a  causal 
connection  with  positive  cures  of  the  optic  nerve  in  connec- 
tion with  unfavorable  course  and  also  ncijative  results  in  spite 
of  operations. 

We  are  acquainted  with  several  cases  in  which,  in  spite  of 
the  presence  of  suppuration  and  destruction  of  the  bony  walls 
of  the  sphenoid  sinus,  the  sight  was  not  impaired.  Berger  and 
Tyrmann  mention  the  slow  erosion  or  wearing  away  of  sep- 
arate parts  of  the  sphenoid  body,  though  no  derangement  of 
sight  took  place,  but  later  meningitis  ap|)eared.  Baratoux*** 
mentions  a  case  in  which  a  large  part  of  the  sphenoid  body 
was  thrown  oflF  through  the  nose,  causing  no  disturbance 
whatever.  Hajek  saw  a  number  of  cases  of  syphilitic  destruc- 
tion of  the  anterior  wall  of  the  sphenoid  sinus  without  special 
symptoms  of  any  other  kind.  Flatau'*'  reports  twenty-six 
cases  of  empyema  and  caries  of  the  sphenoid  sinus,  but  men- 
tions no  derangement  of  sight.  Foucher^*'  describes  the  case 
of  a  girl  of  fifteen  with  necrosis  of  the  turbinates  and  the 
sphenoid  sinuses ;  antiluetic  treatment  was  instituted,  bone 
sequestra  were  formed  and  the  girl  died ;  sight  disturbances 
were  not  observed.  The  observations  of  Schaffer."' 
Onodi,""  Schmiegelow  and  Hoffman'*"  also  show  that  in 
many  cases  of  diseased  sphenoid  sinuses  no  changes  in  the 
functions  of  the  optic  nerves  took  place.  Hinkel  has  treated 
twenty  cases  of  sphenoid  sinus  empyema  without  noticing 
changes  in  the  field  of  vision  or  that  they  brought  about  dis- 
ea.ses  of  the  fundus  of  the  eye.  In  contrast  with  the  observa- 
tions of  Griinwald.  Ziem,*'"  Berger."*  Kuhnt  and  Bryan,"* 
Menrici  and  HafFner."^  in  thirty-six  cases  of  accessory 
cavities  diseases  found  normal  field  of  vision  .According  to 
our  opinion,  shared  by  HoflFman.  these  facts  are  to  be  ex- 
]>lained  by  reason  of  the  observations  and  conditions  which 
we  have  discussed. 
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We  have  spoken  of  those  cases  in  which  the  canalis  opticus 
and  the  optic  nerve  stand  in  no  close  relation  to  the  ethmoid 
cells  and  the  sphenoid  sinuses.  Furthermore,  we  have  men- 
tioned the  observations  and  illustrated  those  preparations 
which  show  the  different  thicknesses  of  the  bony  substance  be- 
tween the  sphenoid  sinus  and  the  optic  nerve. 

In  the  transmission  of  the  inflammatory  process  of  the 
sphenoid  sinus,  two  facts  play  a  protective  and  restraining 
part.  First,  we  have  seen  how  far  removed  the  sphenoid 
sinus  may  be  from  the  region  of  the  optic  nerve,  and  second, 
the  bone  substance,  varying  in  thickness  from  1  mm.  to  12  mm., 
which  separates  the  sphenoid  sinus  from  the  optic  nerve. 
These  facts  show  that  empyema  may  cause  destructive  pro- 
cesses of  the  bones  without  sight  derangements  resulting. 

It  would  lead  too  far  afield  to  speak  of  the  different  causes 
of  neuritis ;  we  will  therefore  confine  ourselves  solely  to  the 
diseased  accessory  cavities  in  the  region  of  the  optic  nerve. 
In  this  connection  I  must  call  attention  to  the  almost  mechan- 
ical theory  which  sought  to  bring  about  a  connection  between 
canalicular  diseases  of  the  optic  nerve  with  diseases  of  the 
sphenoid  sinus. 

By  reason  of  my  investigations  I  have  taken  issue  with  this 
theory  and  have  proven^^*  that  in  many  cases  the  sphenoid 
sinus  has  nothing  at  all  to  do  with  the  optic  nerve,  and  in- 
timate relations  exist  only  with  the  last  posterior  ethmoid  cell. 
These  facts  have  already  been  considered  by  Schmiegelow, 
Alexander  and  Hoffman.  Pauncz,^""*  who  speaks  of  these  facts 
regarding  the  section  of  the  optic  nerve  in  the  canalis  opticus 
says  further  that  the  intracranial  part  of  the  optic  nerve,  be- 
tween the  canalis  opticus  and  chiasma,  "stands  almost  solely 
in  close  relation  with  the  sphenoid  sinus  only."  This  state- 
ment has  been  refuted  by  the  above  given  findings,  also  his 
remark  "that  this  section  of  the  optic  nerve  is  always  sepa- 
rated from  the  sphenoid  sinus  by  a  thick  bony  wall."  I  have 
mentioned  in  my  worker  and  on  this  occasion  must  again  em- 
phasize the  fact  that  when  the  ethmoid  cells  and  the  sphenoid 
sinus  become  diseased  simultaneously,  both  cavities  are  to  be 
taken  into  consideration ;  under  no  condition  is  it  to  be  supposed 
that  the  sphenoid  sinus  alone  is  the  foundation  for  the  causal 
connection.  Schmiegelow  is  correct  when  he  brings  sight 
derangements  into  causal  connection  with  the  ethmoid   cells 
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and  the  sphcnoia  iums,  nut  making  one  sinus  or  the  other 
responsible.  *On  the  contrary.  Ilalstead'**  and  PoUatscht-ck'*^ 
in  empyema  of  the  ethmoid  cells  and  of  the  sphenoid  sinus, 
trace  back  the  derangement  of  sight  solely  to  a  diseased 
sphenoid  sinus,  without  establishing  the  elimination  of  the 
ethmoid  cells,  whereas  the  assumption  of  a  causal  connection 
with  empyema  of  the  ethmoid  cells  might  as  well  have  been 
made.  According  to  our  morphologic  findings,  transmissicm 
of  the  inflammation  from  the  posterior  ethmoid  cells  as  well 
as  from  the  sphenoid  sinus,  to  the  optic  nerve,  is  possible,  as 
well  as  circulatory  disturbances. 

Mendel'^**  and  Lapersonne  have  stated  that  the  appearance 
of  neuritis  on  one  side  is  usually  characteristic  of  nasal  origin. 
Mendel  finds  "that  almost  half  the  cases  of  one-sided  optic 
nerve  inflammation  are  in  a  large  measure  of  nasal  origin." 
He  says  that  unilateral  choked  disc  is  mostly  an  orbital  affec- 
tion ;  on  both  sides  it  is  an  intracranial  aflFection. 

Lapersonne  emphasizes  the  characteristics  of  one-sided  dis- 
ease: "Optic  neuritis  is  rarely  observed  in  frontal  sinusitis, 
somewhat  more  frequently  in  maxillary  or  ethmoid  empyema, 
but  it  is  especially  a  manifestation  of  sphenoid  sinusitis.  One 
main  characteristic  of  this  neuritis  when  purely  of  sinus  origin 
is  that  it  is  unilateral.  Although  both  nerves  may  be  attacked 
in  the  canal  by  a  double  sphenoid  sinusitis,  a  double  edematous 
neuritis  should  make  us  look  for  an  intracranial  cause." 

Prof.  H.  Sattler"'*  in  answer  to  my  question  expressed 
himself  in  the  following  manner:  One-sided  neuritis  optica, 
or  atrophy  of  the  optic  nerve,  is  in  no  way  characteristic  of 
diseases  of  the  sphenoid  and  ethmoid  sinuses;  it  may  be  in- 
duced by  inflammation,  hemorrhages,  tumors,  at  the  cerebral 
end  of  the  canalis  opticus  and  by  toxic  phenomena. 

The  report  submitted  by  Mendel  and  Lapersonne  cannot 
hold  good :  speaking  against  the  assertions  above  given,  there 
are,  in  the  first  place,  those  cases  in  which  diminution  of  sight 
on  both  sides  was  obsei^ed  in  one-sided  disease,  furthermore 
the  morphologic  findings  discovered  and  described  by  us  estab- 
lish the  possibility  of  the  lesion  of  both  optic  nerves  and 
chiasm  in  diseases  of  one  posterior  ethmoid  cell  or  a  sphenoid 
sinus  on  one  side.  One  fact  presented  by  Mendel  and  T^apcr- 
sonne  we  are  able  to  confirm,  namely,  that  in  most  cases  here- 
tofore under  observation,  a  unilateral  disease  of  the  accessory 
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cavities  brought  about  the  sight  derangements  and  blindness. 
The  number  of  observed  cases  of  suppuration  of  the  accessory 
cavities  on  both  sides  is  considerably  smaller,  as  well  as  the 
number  of  cases  of  contralateral  and  doubie-sided  sight  de- 
rangements in  one-sided  diseases  of  the  accessory  cavities. 

Before  considering  these  cases  collectively,  we  wish  to  call 
attention  to  an  etiologic  point  and  this  is  the  artificial  impair- 
ment of  sight  caused  by  an  operation.  This  occurred  in  a  case* 
observed  and  published  by  Hirschberg^"''  in  which,  after  op- 
eration for  empyema  of  the  right  maxillary,  ethmoid  and 
sphenoid  sinuses,  a  superior,  partial  immobility  of  the  pupil 
ensued.  This  traumatic  lesion  of  the  optic  nerve  was  brought 
about  by  the  clearing  out  of  the  posterior  ethmoid  cells  and 
the  sphenoid  sinuses  through  the  maxillary.  The  topographic 
relations  discussed  explain  these  artificial  injuries,  particularly 
the  varying  course  of  the  optic  nerve  along  the  posterior  eth- 
moid cell  and  the  sphenoid  sinus.  A  glance  at  figures  8,  9 
and  27  will  clearly  explain  the  origin  of  a  traumatic  lesion  of 
the  optic  nerve  in  cases  of  cleansing  out  of  the  cavities  in 
question. 

Concerning  disease  of  the  accessory  cavities  on  one  side 
with  unilateral  sight  derangements  and  blindness  of  the  same 
side,  we  will  mention  the  cases  already  noted  with  post- 
mortem findings  of  Duplay,  Horner,  Panas,  Rouge,  Russell, 
Raymond,  Demarquay,  Leber  and  Holmes.  Cases  are  men- 
tioned in  which  accurate  data  concerning  nose-findings,  diag- 
nosis and  operative  measures  are  lacking.  Berger  reports  two 
cases  of  neuritis  ending  with  amaurosis.  Grossman^'^  thought 
that  in  four  cases  there  was  an  etiologic  connection  between 
sight  impairment  and  the  diseased  sphenoid  sinus.  Snellen^^- 
traced  two  cases  of  optic  nerve  atrophy  back  to  sphenoid  sinus 
empyemas.  Knapp"^  assumes  that  in  one  case  a  sphenoid 
sinus  empyema  led  to  changes  of  the  papilla. 

Hirschman  writes  me  of  a  case  in  which  neither  a  necropsy 
nor  an  operation  was  permitted  and  as  the  cause  of  a  temporal 
hemianopsia,  the  atrophic  discoloration  of  the  temporal  half 
of  the  left  papilla  and  the  paleness  of  the  same  half  on  the 
right  side,  assumes  a  diseased  sphenoid  sinus  or  a  tumor  in  the 
region  of  the  sella  turcica. 

Tn  the  cases  of  Lapersonne  and  Gronbak^"*  the  operation 
was  not  successful.     Tn  the  case  of  Gronbak  the  amaurosis 
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with  cMipycma  of  the  ethmoid  cells  remained  unchanged. 
Operations  in  Lapcrsonne's  three  cases  did  not  influence  the 
unfavorable  progress  of  the  neuritis  optica.  In  the  case  of 
Post,  necrosis  of  the  smaller  wing  of  the  sphenoid  caused  ex- 
ophthalnius  and  amaurosis  After  the  extraction  of  the  ne- 
crotic bone  the  eye  resumed  its  normal  position,  the  amauro- 
sis, however,  remained.  In  the  case  of  Risley*"^  empyema  of 
the  ethmoid  cell  and  the  sphenoid  sinus  caused  blindness  of 
the  eye. 

We  will  now  discu.^s  those  cases  in  which  sight  de- 
rangements on  one  side  with  diseased  accessor)-  cavities 
were  observed  and  cured.  But  we  must  touch  first  on  the  case 
of  Coppez  and  Lor,***  who  observed  in  a  girl  20  years  old, 
a  neuritis  optica  of  one  side  which  was  cured  in  spite  of  the 
fact  that  the  girl  would  allow  no  surgical  operation  of  her 
chronic  sphenoid  sinus  empyema.  Mendel  also  mentions  cases 
of  so-called  retrobulbar  neuritis  which  healed  spontaneously 
or  were  cured  by  simple  treatments.  In  the  case  of  Coppez,"^ 
the  bulb  was  turned  outward  with  slight  exophthalmus.  de- 
rangement of  vision^  left  opticus  indistinct,  suppuration  of 
sphenoid  sinus  and  sequestrum  1  cm.  long.  Mendel  describes 
a  case  of  unilateral  retrobulbar  neuritis  which,  after  the  sup- 
purating ethmoid  cells  were  opened,  showed  distinct  im- 
provement. In  the  case  of  Bergmeister-Hajek,"*  one-sided 
hyperemic  neuritis,  empyema  of  the  ethmoid  labyrinth  re- 
sulted in  cure.  In  the  case  of  Fliess"'  retrobulbar  neuritis, 
sphenoid  sinus  empyema  of  the  right  side,  treatment  was 
crowned  by  success.  In  the  case  of  Lor"**  sphenoid  sinus 
empyema  and  neuritis,  with  sudden  blindness,  operation,  cure. 
Nuel"*  observed  three  similar  cases  of  neuritis  or  neuroreti- 
nitis.  In  the  case  of  Hoffman'"  treatment  of  empyema  of 
the  sphenoid  sinus  and  the  ethmoid  cells  was  successful.  In 
the  case  of  Holmes"*  loss  of  the  eyesight  of  the  left  eye. 
empyema  of  the  left  sphenoid  sinus,  opening,  cure  effected. 
In  the  case  of  Pauncz"*  the  papillitis  nervi  optici  showed  de- 
cided improvement  after  the  ethmoid  cells  were  opened  and 
washed  out.  In  the  case  of  Schmiegelow"-  the  eyesight 
showed  decided  improvement  after  an  operation  for  empyema 
of  the  sphenoid  sinus  and  the  last  ethmoid  cells.  In  the  case 
of  Fuchs-Hajek"*  cure  of  a  retrobulbar  neuritis  with  central 
•scotoma  was  effected  after  the  removal  of  the  polN-poid  de- 
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generated  mucosa  of  the  left  posterior  ethmoid  cells  and  of  the 
sphenoid  sinus. 

Concerning  sight  derangements  of  both  sides  and  the  dis- 
eased accessory  cavities  of  both  sides,  we  have  but  few  cases 
at  our  command.  Mendel  mentions  a  case  of  double-sided 
optic  nerve  disease,  caused  by  empyema  of  the  ethmoid  cells, 
giving  no  further  detail  than  his  source  (English  literature) 
on  the  subject.  We  saw  a  case  of  multiple  accessory  cavity 
suppuration  and  double  atrophy  of  the  optic  nerves.  In  the 
case  of  PoUatschek^'^  blindness  on  both  sides  from  empyema 
of  the  sphenoid  sinuses,  was  assumed.  In  the  discussion  we 
doubted  the  causal  connection.^^^  In  the  case  of  F.  R.  Alex- 
ander"® suppuration  of  the  left  sphenoid  sinus  and  the  right 
ethmoid  cells,  papillitis  on  both  sides ;  after  opening  the  sin- 
uses, a  cure  was  effected.  In  the  case  of  Schmiegelow^**" 
double  empyema  of  the  sphenoid  sinus  and  the  ethmoid  cells, 
double  neuritis,  an  operation,  and  marked  improvement  of 
sight.  In  the  case  of  Delneuville^^^  sight  derangements  on  both 
sides,  pus  in  the  middle  meatus.  There  was  probably  dis- 
eased sphenoid  sinuses  with  or  without  conjunction  of  the 
ethmoid  cells.  After  a  month  of  purely  medicinal  treatment 
a  cure  was  effected.  The  described  intimate  relation  of  the 
canalis  opticus,  sulcus  opticus,  the  optic  nerve  and  the  chiasm 
to  the  posterior  ethmoid  cell,  to  the  sphenoid  sinus  on  one 
side,  and  also  on  both  sides,  the  varying  course  of  the  canalis 
opticus  with  the  optic  nerve  in  the  sinuses,  the  ethmoidal 
veins  often  lying  free  in  the  semicanalis  ethmoidalis,  the  walls, 
thin  as  tissue  paper,  of  the  bone  partitions,  all  these  give  an 
anatomic  foundation  for  the  explanation  of  the  given  observa- 
tions. 

For  the  origin  and  explanation  of  contralateral  and  double- 
sided  sight  derangements  and  blindness,  with  one-sided  dis- 
eases of  the  accessory  cavities,  the  etiologic  causes  already 
mentioned  and  the  anatomic  foundation  mentioned  by  us  may 
be  useful.     Our  observations  bear  on  the  following  cases: 

1.  The  left  posterior  ethmoid  cell  constitutes  the  medial 
wall  of  the  right  canalis  opticus. 

2.  The  right  posterior  ethmoid  cell  constitutes  the  inferior 
and  medial  wall  of  the  canalis  opticus  on  both  sides,  and  the 
wall  of  the  entire  sulcus  opticus. 
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3.  The  right  posterior  ethmoid  cell  constitutes  the  wall  of 
the  entire  sulcus  opticus. 

•i.  The  right  posterior  ethmoid  cell  constitutes  the  wall  of 
the  right  third  and  the  middle  third  of  the  sulcus  opticus.  • 

5.  The  left  sphenoid  sinus  constitutes  the  inferior  wall  of 
the  right  canalis  opticus. 

G.  The  right  sphenoid  sinus  borders  medially  only  the  left 
optic  nerve. 

7.  The  left  sphenoid  sinus  constitutes  the  inferior  wall  of 
the  right  canalis  opticus,  and  the  wall  of  the  right  third  and 
the  middle  third  of  the  sulcus  opticus. 

8.  The  left  sphenoid  sinus  constitutes  the  inferior  and 
medial  wall  of  the  canalis  opticus  on  both  sides,  and  the  wall 
of  the  entire  sulcus  opticus. 

9.  The  same  morphologic  relation  with  this  diflFerence,  that 
only  a  small  part  of  the  right  inferior  and  medial  wall  of  the 
canalis  opticus  is  constituted  by  the  left  sphenoid  sinus;  the 
larger  part  is  constituted  by  the  right  posterior  ethmoid  cell. 

10.  The  left  sphenoid  sinus  constitutes  the  inferior  and 
medial  wall  of  the  left  canalis  opticus,  and  the  inferior  wall  of 
the  right  canalis  opticus,  also  the  wall  of  the  entire  sulcus 
opticus. 

11.  The  right  sphenoid  sinus  constitutes  the  wall  of  the  mid- 
dle third  of  the  sulcus  opticus. 

The  clinical  material  known  to  us  has  not  been  abundant. 
In  the  case  of  Wohlmuth^''-  the  right  frontal  and  the  orbital 
edge  show  signs  of  injury,  bruise  of  the  back  of  the  head 
blindness  of  left  eye  confirmed.  Berlin"'  assumed  that  the 
fracture  of  the  right  orbital  roof  extended  along  the  left  side, 
in  this  way  striking  the  left  canalis  opticus  or  the  indirect 
fracture  was  due  to  the  injury  of  the  occiput. 

In  the  case  of  Freudenthal"'  after  a  Killian  operation  on 
the  right  side  of  the  frontal,  the  left  eye  became  blind  and  six 
weeks  afterwards  atrophy  of  the  optic  nerves  was  evident. 
The  ophthalmologists,  Oppenheimer  and  May,  considered  that 
in  consequence  of  the  Killian  operation,  there  was  an  indirect 
fracture  in  the  region  of  the  left  canalis  opticus.  Freudenthal, 
having  no  ground  for  other  causes,  also  assumed  this  to  be 
the  case.  In  the  case  of  Laas  and  Lewy,  Lex^y  removed  a 
piece  of  nasal  septum  on  the  left  side  4  cm.  long,  2J^  cm. 
wide,  which  lay  obliquely  from  below  backwards.     A  quarter 
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of  an  hour  after  the  operation  there  were  scintillations  before 
the  right  eye  and  lessened  sight.  Upon  examination  Laas 
found  almost  total  defect  of  the  superior  ficid  of  vision, 
normal  fundus,  the  right  papilla  beginning  to  become  pale; 
in  two  weeks  the  right  opticus  was  clear  white.  Laas 
and  Lewy  were  of  the  opinion  that  there  was  a  frac- 
ture of  the  right  canalis  opticus.  By  correspondence  I 
explained  this  case  on  the  assumption  that  there  was  a 
fracture  of  the  right  canalis  opticus.  Pointing  to  this 
is  the  sudden  appearance  of  sight  impairment;  my  anatomic 
findings,  which  show  the  free  course  of  the  canalis  opticus  in 
the  sphenoid  sinus  and  the  rear  ethmoid  cell,  also  those  prepa- 
rations which  in  the  Atlas  figures  14,  15,  67,  73,  73  and  91 
illustrate,  and  which  show  the  spreading  out  of  the  sphenoid 
sinuses  between  the  lamellae  of  the  nasal  septum ;  furthermore, 
the  spreading  out  of  the  sphenoid  sinus,  and  of  the  posterior 
ethmoid  cell  from  one  side  over  the  partition  wall  to  the  other 
side.  These  findings  may  explain  an  indirect  fracture  of  the 
canalis  opticus  in  the  given  case.^*'  As  regards  the  cases  of 
Wohlmuth,  Freudenthal,  and  Laas  and  LewV,  it  is  impossible 
to  deny  the  probable  existence  of  an  indirect  contralateral  frac- 
ture, in  the  region  of  the  canalis  opticus,  the  foramen  opticum, 
and  the  sulcus  opticus,  considering  the  fact  that  indirect  frac- 
tures of  the  canalis  opticus  on  the  same  side  as  the  injuries 
have  often  been  observed,  and  cases  under  our  notice  have 
shown  that  the  posterior  ethmoid  cell  as  well  as  the  sphenoid 
sinus  may  be  separated  from  the  opposite  canalis  opticus  by 
a  bony  wall  of  paper-like  thinness.  Holder  has  observed  fifty- 
three  cases  of  fracture  of  the  walls  of  the  canalis  opticus. 
Should  an  indirect  fracture  arise,  in  view  of  the  existing 
relations  observed  by  us,  its  position  must  be  contralateral. 
But  if  we  give  our  closer  attention  to  the  Freudenthal  case,  two 
facts  must  give  food  for  reflection :  first,  in  spite  of  numerous 
operations  on  the  skull,-  done  with  hammer  and  chisel,  the 
history  of  not  a  single  case  is  known ;  second,  the  patient's 
frontal  was  first  opened  according  to  Kuhnt's  method,  and  the 
assumed  indirect  contralateral  fracture  must  have,  in  conse- 
quence, appeared  after  the  subsequent  demolition  of  the  in- 
ferior frontal  wall.  In  all  operations  performed  according  to 
the  KilHan  method,  in  which  the  use  of  hammer  and  •chisel  i? 
more  general,  than  in  this  case,  traumatic  lesion  of  the  optic 


OPTIC  Ni.vw    /vNU  ACCESSORY  CAVITIES  OF  NOSE-  46 

nerve  on  the  saine  side  or  on  the  contralateral  has  not 
been  observed.  We  could  not  forego  these  few  remarks, 
although  in  consequence  of  our  described  investigations, 
we  declared  an  indirect  contralateral  fracture  of  the 
cnnalis  opticus  possible^.  In  the  case  of  Halstead'"  there 
empyema  of  the  maxillary  sinus,  the  ethmoid  cells 
•um  sphenoid  sinus  of  the  right  side  with  blindness  of 
the  left  eye.  Halstead  thought  that  there  was  a  rup- 
ture of  the  empyema  of  the  right  sphenoid  sinus  into  the  left 
sphenoid  sinus,  in  consequence  of  which  an  old  left-sided  neu- 
ritis responded.  Brown  thought  that  there  was  exudation  in 
the  left  optic  sheath ;  half  a  year  after  the  operation  the  left 
eye  was  normal.  Rhinoscopically  the  rupture  of  the  empyema 
of  the  right  sphenoid  sinus  into  the  left  one  was  not  proven,  and 
the  ophthalmoscopic  findings  could  not  establish  the  presence 
of  an  old  neuritis.  We  must  mention  the  existence  of  an  empye- 
ma of  the  ethmoid  bone,  and  in  consequence  it  may  be  as- 
sumed that  there  is  a  causal  connection  as  well  with  the  em- 
pyema of  the  ethmoid  cells.  According  to  our  morphologic 
findings,  transmission  of  the  inflammation  from  the  posterior 
ethmoid  cell,  as  well  as  the  sphenoid  sinus  to  the  contralateral 
optic  nerve  is  possible,  as  well  as  a  circulatory  disturbance; 
without  hypotheses  this  is  given  as  the  reason  for  contra- 
lateral sight  impairments.  In  the  case  of  Glegg  and  Hay"^ 
with  empyema  of  the  right  ethmoid  cells  there  occurred 
hemianopsia  bitemporalis,  and  paralysis  of  the  associated 
movements.  Cure  was  due  to  operative  measures.  They  took 
the  empyema  to  be  the  direct  cause  of  the  lesion  of  the  chiasm 
and  the  crossing  of  the  fibres  of  the  Gudden  commissure  caused 
the  associated  derangements.  Our  morphologic  findings  make 
lesion  of  the  chiasm  possible  from  diseases  of  the  posterior 
ethmoid  cells  as  well  as  the  sphenoid  sinuses.  The  part  which 
the  Gudden  commissure  plays  in  the  associated  movements 
comes  within  the  province  of  the  neurologist  and  ophthamolo- 
gist.  In  the  case  of  Pollatscheck,"'  with  empyema  of  the 
left  posterior  ethmoid  cells  and  sphenoid  sinus,  papillitis  on 
both  sides,  a  cure  was  effected  by  operation.  He  thought  that 
there  was  bony  dehiscence  of  the  sphenoid  sinus  on  only  one 
or  both  sides,  and  that  the  resultant  periostitis  extended  per 
continuitatem  to  the  optic  nerve  on  the  other  side  Con- 
cerning this  case ,  in  his  description  he  says  that  upon  opening 
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the  posterior  ethmoid  cells  a  great  deal  of  fetid  pus  was 
evacuated,  but  on  opening  the  sphenoid  little  pus  came  out; 
the  explanation  rests  on  the  hypothesis  of  a  sphenoid 
sinus  having  bony  dehiscences  on  one  or  both  sides,  and  of  a 
periostitis,  with  transmission  to  the  optic  nerve.  Data  are 
completely  lacking  concerning  the  extent  of  the  opened 
posterior  ethmoid  cells,  and  the  sphenoid  sinus,  and  the 
reasons  for  exenterating  the  posterior  ethmoid  cells.  Our 
morphologic  observations  admit  the  possibility  of  a 
causal  connection  with  the  diseased  posterior  ethmoid  cells 
as  well  as  diseases  of  the  sphenoid  sinus;  still  the  ques- 
tion arises,  as  to  the  accidental  spontaneous  appearance 
of  acute  one-sided  empyema  and  papillitis  of  both  sides. 
In  the  case  of  Polyak^*®  a  bone  cyst  on  the  left  side 
and  latent  multiple  accessory  cavity  empyemas  were  accompa- 
nied by  exophthalmus  and  atrophia  optica  on  both  sides ;  a  year 
earlier  there  was  disease  of  the  right  eye.  He  considered  that 
the  pus  from  the  bone  cyst  forced  its  way  successively  into  the 
left  accessory  cavities,  then  into  those  of  the  right  side,  and 
finding  no  way  of  flowing  off,  caused  the  dilation  of  the  ac- 
cessory cavities  and  pressure.  In  this  way  he  explains  the 
exophthalmus  and  atrophy  of  the  optic  nerves  on  both  sides. 
We  believe  that  Polyak's  explanation  does  not  hold  good. 
The  observations  made  by  Goldzieher  and  myself,  which  had 
for  their  object  a  more  plausible  interpretation,  we  shall 
leave  unmentioned,  as  we  have  recently  learned  that  a  necro- 
scopic  investigation  is  under  way,  the  result  of  which  is 
finally  to  settle  this  point.  In  the  case  of  Gutmann,^®**  em- 
pyema of  the  left  sphenoid  sinus  was  associated  with  blindness . 
on  the  right  side.  He  believes  that  a  transmission  to  the  eth- 
moid cells  and  the  sphenoid  sinus  caused  an  amaurosis. 

In  our  case,  besides  left-sided  empyema  of  the  posterior  eth- 
moid cells,  and  the  sphenoid  sinus,  earlier  atrophia  optica  of 
the  right  side,  neuritis  optica  with  hemianopsia  temporalis  of 
the  left  side,  also  existed.  After  an  operation,  the  eye  showed 
a  slight  improvement,  vision  6/15  to  6/10.  Six  years  before  a 
large  number  of  polypi  had  been  taken  out  of  the  left  nasal 
cavity,  then  there  was  a  suppurative  fetid  discharge  on  the 
left  side,  with  constant  headaches ;  in  the  course  of  two  months 
the  right  eye  became  blind ;  three  months  later  the  sight  of  the 
left  eye  was  impaired,  and  investigation  showed  a  temporal 
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hemianopsia.  Slight  improvement  only  was  reported  after 
operation.  Lues  was  not  indicated,  as  antiluetic  treatment 
proved  negative.  We  illustrate  in  figure  33  the  temporal 
hemianopsia  of  the  left  eye.  The  patient  did  not  remain  longer 
under  observation,  so  I  cannot  report  further  as  to  the  fate 
of  the  left  eye.  Prof.  Szily  left  the  case  to  me,  and  we  decided 
that  the  causal  connection  was  entirely  possible;  there  seemed 
no  reason  for  any  other  construction,  besides,  it  corresponds 
to  our  morphologic  findings.  I  possess  a  preparation,  in 
which  the  left  sphenoid  sinus  only  constitutes  the  wall  of 
the  right  canalis  opticus,  and  the  wall  of  the  middle  third 
of  the  sulcus  opticus.  A  right-sided  atrophy,  and  left-sided 
temporal  hemianopsia  would  be  explained  anatomically  by  a 
lesion  of  the  right  optic  nerve  and  of  the  chiasm  by  a  dis- 
eased left  sphenoid  sinus.  The  accidental  appearance  of  both 
diseases  spontaneously  can  only  be  explained  by  necroscopic 
investigation. 

Concerning  contralateral  sight  impairment,  we  have  at 
uur  command  no  postmortem  findings.  The  morphologic  rela- 
tions we  have  observed  constitute  the  anatomic  foundation 
explaining  the  lesion  of  the  contralateral  optic  nerve  and  the 
chiasm,  furthermore,  that  of  the  chiasm  or  both  optic  ner\'es 
in  a  disease  of  one  side  of  a  posterior  ethmoid  cell,  or  of  a 
sphenoid  sinus. 

In  regard  to  the  therapy  of  diseases  of  the  individual  cavi- 
ties, I  refer  to  our  work,"^  in  which  I  have  described  in  detail 
on  pages  236  to  401  the  treatment  of  individual  cavities,  and 
the  different  courses  of  procedure.  In  addition,  on  pages  382 
to  401.  I  have  devoted  special  chapters  to  the  indications  for 
interference  in  the  treatment  of  the  complications  of  the  in- 
dividual accessory  cavities. 

I  wish  to  make  a  supplementarj-  statement.  I  have,  in  gen- 
eral, called  attention  to  the  latent  foci,  and  their  explorations, 
but  must  emphasize  that  fact  that  in  those  cases  of  sight  de- 
rangement, in  which  the  oculist  cannot  confirm  the  cause,  and 
the  suspicion  of  nasal  connection  exists,  even  though  the  find- 
ings be  negative,  it  seems  well  to  take  explorative  measures, 
and  to  seek  the  cause,  whether  or  not  the  presence  of  latent 
foci  is  suspected.  The  good  success  of  Schmiegelow  and  others 
strengthen  us  in  our  belief.  I  have  never  failed  to  use  this 
test  in  cases  given  over  to  our  care,  and  if  I  was  not  always 
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successful  in  locating  latent  foci,  at  least  I  felt  nothing  had 
been  neglected.     I  herewith  close  my  clinical  observations. 

The  causal  connection  of  a  one-sided,  double-sided  or  contra- 
lateral sight  impairment  and  blindness  in  diseases  of  the  ac- 
cessory cavities,  particularly  those  of  posterior  ethmoid  cells 
and  the  sphenoid  sinus,  is  conclusively  proven;  the  anatomic 
foundation  of  this  theory  is  sufficiently  established  by  reason 
of  my  morphologic  findings ;  they  allow  of  every  natural  con- 
clusion, without  making  use  of  any  forced  or  improbable 
hypotheses.  An  exact  pathologico-anatomical  foundation  is 
still  to  be  created. 

I  am  convinced  that  a  complete  elaboration  of  this  theory 
would  be  made  possible  by  exact  clinical  observations,  and 
through  necroscopic  investigations,  that  mutual  rhinologic  and 
ophthalmologic  researches  will  close  this  important  and  inter- 
esting chapter  of  medicine. 
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OBSKR\  ATIONS    ON    TEN    CASES    OF    INTRA- 
CRANIAL COMPLICATIONS  OF  MIDDLE 
EAR  SUPPURATION. 

By  S.  J.  KoPETZKY,  M.  D., 

New  York. 

The  following  cases  came  under  observation  during  the  last 
two  years,  and  because  of  the  variety  of  the  intracranial  lesion 
and  the  results  obtained,  are  believed  of  interest.  A  brief  out- 
line of  the  case  histories,  covering  the  absolutely  essential  de- 
tails only,  has  been  deemed  sufficient,  space  forbidding  an  ex- 
act repetition  of  the  daily  record  for  each  individual  case. 

Case  1. — F.  M.,  aged  27 ;  came  under  observation  in  August, 
1906. 

She  had  measles,  scarlet  fever  and  whooping  cough  in  child- 
hood. Following  a  cold  three  years  ago,  there  developed  a  dis- 
charging ear.  For  a  few  days  before  her  appearance  at  the 
Manhattan  Eye  and  Ear  Hospital,  there  appeared  pain  in  the 
right  ear  and  a  swelling  behind  the  auricle.  Some  tenderness 
upon  pressure  below  the  tip  was  evident. 

Diagnosis. — Acute  exacerbation  of  a  chronic  middle  ear  sup- 
puration. 

Operation. — On  August  20th,  1906. 

Operative  Findings. — Mastoid  process  completely  eburnized. 
Antrum,  when  uncapped,  found  small  in  size,  containing  cheesy 
deposits.  Tegmen  antri  et  tympani  opened,  evacuating  extra- 
dural abscess.  Original  opening  through  tegmen  accidentally 
made.  The  pus  of  the  abscess  is  of  foul  odor.  The  dura  is 
freely  exposed ;  it  evidences  pulsation  and  is  covered  with  dirty 
granulations. 

The  operation  completed,  wound  washed  and  packed ;  and 
external  dressings  applied. 

Postoperative  Period. — August  21st,  patient  comfortable. 
Pulse,  114:  respiration,  24;  temperature,  100. 

August  22nd. — There  was  nausea  and  vomiting.  Pulse,  124; 
respiration,  24 ;  temperature,  100.3.    The  patient  complains  of 
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feeling  dizzy  and  occasionally  as  if  falling  forward.  No  nys- 
tagmus present. 

August  23rd. — Wound  dressed.  The  dura  appears  necrotic, 
with  pus  oozing  from  between  dura  and  bone.  The  general 
appearance  of  the  patient  seems  good,  although  an  increase  of 
nervous  irritability  is  noted.  During  the  day,  vomiting  spells 
occurred  three  times.  Pulse,  90 ;  respiration,  28 ;  tempera- 
ture, 99. 

August  25th. — Some  horizontal  nystagmus  noted  when  eyes 
are  turned  toward  the  healthy  side.  Later  in  the  day,  in  addi- 
tion, vertical  nystagmus  is  apparent.  Pulse,  90 ;  respiration,  22 ; 
temperature,  100. 

Exploratory  operation  was  decided  upon  because  of  the  per- 
sistance  of  purulent  discharge  from  between  bone  and  dura 
and  because  of  the  apparent  breaking  down  of  the  exposed 
dural  area,  in  addition  to  the  continuance  of  the  system's  symp- 
toms and  nystagmus. 

Explorative  Operation. — ^The  tegmen  was  further  removed, 
working  medially  toward  the  pyramidal  tip  and  semicircular 
canals.  A  small  fistulous'  opening  was  now  revealed  in  the 
dura,  which,  upon  further  exploration,  was  found  to  communi- 
cate with  an  abscess  cavity.  The  cavity  was  wiped  clean  and 
a  drain  placed  in  position.  Packing  of  the  mastoid  wound  and 
external  dressings  followed. 

The  patient  gradually  grew  worse,  the  septic  appearance  be- 
came marked  until  on  August  28th,  typical  septic  temperature 
was  established.  Patient  was  semiconscious  and  choked  discs 
were  present.  The  dura  was  examined  under  the  squamosal 
plate,  and  the  brain  cortex  found  necrotic  in  areas.  This  was 
scraped  away.  Pus  was  evident  near  the  tip  of  petrosal  pyra- 
mid. These  procedures  were  made  under  anesthetic.  Ex- 
ploratory puncture  failed  to  locate  deep  seated  abscesses. 
I>eath  three  and  one-half  hours  after  explorator}'  operation. 

Case  2. — J.  M.,  1  year  of  age ;  came  under  observation 
March  27th.  1907.  The  left  ear  had  been  discharging  for  three 
months.  The  present  illness  began  with  vomiting  and  loss  of 
weight  for  some  time  before  the  ear  discharged. 

Simultaneously  with  the  appearance  of  the  otorrhea,  a  facial 
paralysis  became  noticeable. 

The  patient  is  much  emaciated,  semiconscious.  The  drum 
membrane  is  destroyed,  the  middle  ear  cavity  filled  with  granu- 
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lations.  Radical  mastoid  operation  performed  at  the  Manhat- 
tan Eye,  Ear  and  Throat  Hospital,  March  28th,  1907. 

Operative  Findings. — Exposure  of  cortex  revealed  a  fistulous 
tract  leading  directly  downward  toward  the  antrum.  A  second 
fistulous  tract  was  found  spreading  backward  toward  the  sig- 
moid sinus  and  toward  the  dura.  Both  dura  and  sinus  were 
uncovered  and  examined.  The  dura  was  blanketed  with  dis- 
colored granulations,  and  at  one  locality  a  distinct  necrotic 
ulcerated  area  was  found. 

The  posterior  meatal  wall  was  partly  involved  in  the  necrotic 
lesion,  involving  the  facial  nerve  whose  distal  end  was  im- 
bedded in  granulations.  The  proximal  end  of  the  facial  nerve 
was  not  found.  The  horizontal  semicircular  canal  wall  was 
necrosed  and  the  canal's  lumen  open. 

Postoperative  Period. — At  the  change  of  dressing  April  1st, 
1907,  the  bandage  and  dressings  were  noticeably  fouled.  The 
patient  was  fretful  and  screamed  when  moved. 

April  2nd. — Muscular  spasms  of  slight  nature  noted.  The 
child  refuses  nourishment. 

April  3rd. — Dressed.     Foul  odor  in  dressings. 

April  4th. — V^omiting.  Muscular  twitching  continued.  Nys- 
tagmus appeared. 

April  5th. — Foul  odor  to  dressings  continue.  Granulations 
beginning  to  appear.  Slight  secretion  in  external  auditor>' 
meatus. 

April  6th. — Spasms  almost  continuous.  Head  and  neck  rigid 
and  bent  back.  Nourishment  not  retained.  Fed  by  rectum, 
but  not  retained.  Temperature,  100 ;  respiration,  48 ;  pulse,  158. 

April  7th. — Temperature,  101 ;  resipration,  38 ;  pulse,  136. 
Vomiting  constantly.     Child  unconscious. 

April  8th. — Temperature,  101.2;  respiration,  40;  pulse,  156. 
Jaws  locked. 

April  9th. — Temperature,  103.6 ;  respiration,  36.  General 
condition  unchanged. 

April  10th. — Temperature,  104.6;  respiration,  24;  pulse,  90. 
Child  alternately  rigid  and  relaxed.  Nourishment  partly  re- 
tained. Dressing  of  wound  showed  dirty.  Toward  end  of 
day  temperature  dropped  to  102  and  again  rose  to  103.6. 

-\pril  11th. — Patient  rapidly  sinking.  Temperature,  104.4. 
dropping  as  death  comes  on. 

No  second  operation  was  undertaken  in  this  case  because  of 
the  absolutely  poor  general  condition  after  the  first  operation. 
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The  child  was  brought  in  semiconscious  and  never  rallied. 
The  radical  operation  at  that  tijne  included  exposure  and  ex- 
ploration of  the  meninges. 

Case  3. — N.  P.,  aged  1;^  years,  appeared  at  the  ear  chnic 
of  the  Manhattan  Eye,  Ear  and  Throat  Hospital,  April  16th, 
1907. 

Patient  had  been  ill  for  over  a  year  with  gastro-intestinal 
disturbances.  The  child  was  breast  fed.  For  one  year  there 
had  been  discharge  from  the  left  ear.  For  about  a  week  the 
ear  appeared  to  give  pain  when  touched.  For  three  days  the 
child  has  had  fever.  The  ear  evidenced  a  profuse  otorrhea, 
with  foul  odor,  the  drum  presented  a  large  defect  through 
which  profuse  granulations  sprung.  The  discharge  showed  a 
mixed  infection.  Status  on  admission,  temperature,  101.4; 
respiration,  56 ;  pulse,  134. 

The  case  was  kept  under  observation  for  forty-eight  hours. 
On  the  day  following  admission,  April  17th,  the  temperature 
rose  to  104,  then  dropped  to  98,  rising  again  to  102.4.  Radical 
operation  was  performed  on  April  18th,  1907. 

Operative  Findings. — Upon  retraction  of  the  soft  parts,  a 
perforation  was  found  through  mastoid  cortex,  just  below  the 
level  of  antrum.  The  mastoid  cells  were  filled  with  pus,  granu- 
lations and  detritus.  The  tip  was  removed.  Inner  table  of 
mastoid  was  outlined.  Postmeatal  wall  was  lowered,  connect- 
ing the  tympanic  cavity  with  the  antral  opening.  Low  wall  of 
the  meatus  was  found  necrotic  and  was  partially  removed. 
Eustachian  tube  curetted.  The  horizontal  semicircular  canal 
wall  was  found  eroded.    Wound  cleansed,  packed  and  dressed. 

Postoperative  Period. — Following  the  radical  operation,  the 
ch'ld  did  well,  from  April  19th  to  April  23rd.  No  abnormal 
temperature  rise  noted.  On  April  23rd.  Pause  flap  was  cut, 
placed  in  position,  postauricular  wound  sutured  and  the  dress- 
ings reapplied. 

.April  24th. — ^Beginning  facial  paralysis  becomes  evident. 
The  temperature  rose  late  in  the  day  to  100.6;  respiration, 
52.  pulse.  150.  A  rash  appeared  covering  the  entire  body. 
Thinking  it  perhaps  scarlatina  (for  it  looked  so),  a  diagnos- 
tician from  the  health  department  was  called  in,  who  declared 
the  rash  non-contagious.  Some  cough  developed  and  on  April 
24th,  the  temperature  rose  to  103.8;  pulse,  159,  respiration,  50. 

Two  small  areas  o\  consolidation  became  evident  in  the 
lungs,  in  the  postscapular  region. 
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<  )n  April  'Zoth,  the  rash  is  still  present.  The  case  was  seen 
by  attciuling  i)ediatrician  and  pronounced  non-contagious.  The 
rash  appeared  like  small  petechial  spots. 

Dressing  changes  meanwhile  showed  mastoid  wound  to  look 
healthy.     Facial  paralysis  still  present. 

.-\pril  26th. — Temperature  fell,  gradually  reaching  normal. 
The  pulse  rate  and  respiration  dropped  proportionately.  The 
rash  is  still  present  on  face  and  body. 

The  child  improved  and  was  finally  discharged  from  the 
wards  and  sent  to  the  out-patient  department.  May  2nd,  still 
under  personal  observation."  Facial  paralysis  complete. 

From  May  2nd  to  11th  I  saw  and  dressed  the  wound  in  the 
out-patient  department. 

May  11th. — Child  was  brought  in  with  temperature  of  103; 
pulse,  128;  respiration,  28.  Child  refused  nourishment,  is  rest- 
less and  semiconscious,  and  head  slightly  drawn  back.  Smear 
from  wound  gave  streptococcus  infection.  Immediate  explor- 
atory operation. 

Operative  Findings. — The  old  mastoid  wound  cleaned  out. 
Incision  lengthened  upward.  Periosteum  retracted.  Squa- 
mosal plate  opened,  dura  exposed.  No  piis  found.  Dura 
opened.     Brain  found  normal. 

Posterior  and  superior  semicircular  canals  opened.  The 
promontory  opened  and  the  vestibule  and  cochlear  whorl 
cleansed.  Pus  was  found  in  the  internal  ear  channels.  The 
stapes  was  imbedded  in  a  mass  of  granulations.  During  the 
manipulation  about  the  stapes  nystagmus  was  absent. 

Skull  cortex  behind  the  mastoid  wound  was  opened,  dura 
over  cerebel.um  discolored.  Incision  released  discolored  and 
purulent  cerebrospinal  fluid  under  pressure. 

..A  lumbar  puncture  made  at  the  time  of  operation  gave  only 
ft  cc.  of  c'.oudy  flu'd.  This  fluid  showed  71  per  cent  polynu- 
clear  leucocjies,  and  29  per  cent  of  lymphocytes.  Smears  from 
the  puncture  fluid  gave  a  small  number  of  streptococcus  chains. 

The  child's  condit'on  was  bad  immediately  after  operation 
and  suitable  stimulant  restoratives  were  administered. 

May  12th. — Temperature  ranged  from  103  to  104 :  the  pulse 
from  150  to  160  and  respirat'on  from  44  to  78.  Generally, 
the  condition  was  unchanged. 

May  13th. — A  second  lumbar  puncture  was  made.  The  fluid 
was  thick  and  tinted.  Not  found  under  pressure  and  only 
about  8  cc.  withdrawn. 
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May  15th. — Lumbar  puncture  obtained  only  two  drops  of  a 
very  thick  fluid.  Temperature  between  103  and  104;  respi- 
ration, 54-60;  pulse,  140-168.  The  general  condition  worse. 
Death,  May  18,  1907.  Temperature,  103;  respiration,  98; 
pulse,  180. 

After  each  puncture,  and  especially  after  the  escape  of  fluid 
upon  incision  of  the  cerebellar  dura,  the  rigidity  of  the  head 
and  neck  disappeared,  and  the  child  appeared  brighter.  The 
failure  to  obtain  fluid  at  puncture  under  pressure,  when  it 
was  shown  in  the  subarachnoid  space  under  high  tension,  is 
accounted  for  by  a  closure  of  the  foramen  of  Magendie. 

Case  4. — F.  T.,  aged  15  months,  came  under  personal  ob- 
servation, giving  the  following  history : 

For  about  a  week  the  child  suffered  from  gastro-intestinal 
disturbances  and  loss  of  weight.  Child  had  had  fever.  Both 
ears  were  suspected  because  of  evident  distress  when  they  were 
handled.  Paracentesis  was  performed  on  both  ears,  June  10, 
after  which  otorrhea  became  established.-  Mastoid  process  was 
tender  to  touch  and  some  swelling  was  noticeable  behind  the 
ears. 

Expectant  treatment  was  continued  till  June  13th,  when 
child  was  admitted  to  the  hospital,  with  temperature,  103 ;  res- 
piration, 20;  pulse,  140,  and  simple  mastoidectomies  were  per- 
formed on  both  sides. 

Operative  Findings. — Retraction  of  soft  parts  showed  an  in- 
tact cortex.  Antri  opened  and  filled  with  pus.  Mastoid  cells 
eviscerated.     No  sinus  or  dura  was  exposed. 

The  wound  cavities  were  irrigated  with  normal  salt  solution, 
permitted  to  fill  with  blood  and  subsequently  treated  by  the 
blood  clot  aftertreatment,  subcutaneous  sutures  being  used. 

The  temperature  dropped  to  normal  upon  the  second'  day 
after  operation  and  remained  normal  thereafter. 

June  16th. — A  slight  odor  noticeable  in  the  dressings  from 
the  right  ear,  some  serous  oozing  from  the  lower  wound  end. 
The  odor  continued  to  be  noticed,  and  finally  on  June  17.  1907, 
also  appearing  on  the  left  side,  the  wounds  were  opened,  the 
cavities  washed  with  antiseptics  and  subsequently  dressed  with 
the  usual  open  method. 

Thereafter  the  case  continued  uneventful,  the  granulations 
gradually  filling  in  the  cavity,  and  the  wounds  on  both  sides 
becoming  fully  healed. 
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July  10th. — Both  ears  being  examined  and  found  dry,  the 
case  was  discharged.    Control  examination,  July  20th. 

For  about  one  month  nothing  was  seen  of  the  patient. 

August  loth. — The  child  awoke  during  the  night,  as  re- 
ported by  the  mother,  with  a  facial  paralysis  on  the  right  side. 
The  child  vomited  during  the  night  a  number  of  times,  and 
the  following  morning  was  readmitted  to  the  hospital.  Tem- 
perature, 103;  respiration.  28;  pulse,  130;  facial  paralysis  and 
otorrhea  on  right  side. 

That  afternoon  muscular  twitchings  noted  in  hands  and 
arms.  Pupils  dilated.  Head  drawn  backward.  Some  convul- 
sions immediately  before  operation.  Temperature  at  time  of 
operation,  103;  respiration,  50;  pulse,  130. 

Exploratory  Operation. — August  12,  1907. 

Operatii'c  Findings. — Incision  along  old  scar  on  right  side 
Periosteum  retracted,  and  radical  mastoid  operation  per- 
formed. Necrotic  bone  discovered  in  antral  region,  and  over 
inner  tablet  of  mastoid  covering  middle  cranial  fossa.  The 
postmeatal  wall  lowered.  Tympanic  cavity  cleansed,  ossicles 
removed.  Anterior  mastoid  plate  lowered.  The  stapes  found 
imbedded  in  granulations,  w  ith  jjerforation  of  its  annular  liga- 
ment. The  labyrinthine  windows  were  opened  and  connected, 
cochlea  opened,  and  horizontal  semicircular  canal  opened. 
The  vestibule  was  cleansed.  Facial  nerve  was  exposed.  Dura 
was  exposed  and  found  healthy  in  appearance.  Pressure  on 
jugu'.ars  caused  increased  flow  from  opening  in  semicircular 
canal. 

Following  the  operation,  more  convulsions  noted.  W\  limbs 
involved.     At  midnight,  vomiting  and  extreme  restlessness. 

The  folk)wing  morning  temperature.  104.2 ;  respiration.  36 : 
pulse,  140.    Later  respiration  spasmodic,  pulse  weak. 

A  diflFerence  in  the  size  of  the  pupils  noted.  Right  pupil 
larger  than  left.    Death  soon  followed. 

Case  5. — A.  R.,  aged  18  years,,  was  admitted  May  11,  1907, 
giving  the  following  histor)'.  Had  typhoid-malaria  several 
years  ago.     Never  had  any  of  the  exanthemata. 

Left  ear  has  been  discharging  on  and  off  since  infancy  when- 
ever patient  caught  a  "cold." 

Her  present  illness  began  three  weeks  ago.  with  pain  in  the 
ear.  and  discharge. 

Examination  showed  absence  of  edema  .iIkjuI  pinna. 
Marked  pain  on  pressure  over  tip  and  lower  portion  of  mas- 
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toid  generally.  Otoscopic  examination  revealed  perforation 
in  lower  posterior  quadrant,  discharging  thin  purulent  matter. 
No  sagging  of  canal  walls,  no  headache,  twitching  of  muscles 
or  vomiting.  General  appearance  septic.  On  admission,  tem- 
perature, 100 ;  respiration,  20 ;  pulse,  92.  Immediate  operation 
was  deferred  because  patient  seemed  comfortable  and  urine 
.  showed  marked  albuminuria  with  red  and  white  cells,  gran- 
ular and  hyaline,  and  epithelial  casts. 

Ear  smear  showed  a  few  extracellular  diplococci. 

Patient  was  put  upon  a  milk  diet,  diuretic  administered  and 
the  ear  locally  treated. 

May  12th. — Morning  temperature  showed  100.4 ;  respira- 
tion, 24;  pulse,  96.  In  the  afternoon  patient  had  a  chill  and 
temperature  rose  to  105.4;  respiration,  22;  pulse,  126.  A  foul 
smelling  otorrhea  followed  paracentesis.  Immediate  opera- 
tion was  ordered. 

Operative  Findings. — Mastoid  found  eburnated.  Cortex 
opened  and  pus  located  in  a  tract  leading  from  tympanic  cav- 
ity to  the  sigmoid  sinus  whose  walls  were  found  opened  and 
whose  lumen  contained  fluid  pus.  No  bleeding  obtained  from 
the  sinus.  The  inner  tablet  was  removed  backward,  to 
within  one-half  inch  of  the  torcular  before  blood  was  found. 
From  bulbar  end  no  blood  was  obtained. 

Without  curetting  bulb  and  avoiding  all  unnecessary  manip- 
ulations, the  internal  jugular  vein  was  laid  free,  tied  off  about 
one  inch  above  the  clavicle  and  resected  to  the  point  of  entrance 
of  the  facial  vein.    Then  the  jugular  bulb  was  curetted. 

The  wounds  were  cleansed,  packed  and  dressed.  Purse 
string  sutures  were  used  on  the  neck  wound.      , 

Postoperative  Period. — Following  operation,  the  tempera- 
ture promptly  fell  to  100.4;  respiration,  26;  pulse,  124. 

May  13th  the  urinalysis  showed  albumin  negative,  with  ab- 
sence of  red,  w^hite  and  epithelial  cells.  A  few  hyaline,  gran- 
ular casts  were  still  present. 

May  14th. — Temperature,  98.4 ;  respiration,  24 ;  pulse,  98. 
Patient  generally  comfortable. 

.  Dressing  changes  showed  lower  wound  perfectly  clean. 
String  sutures  drawn  together  and  lower  part  of  wound 
closed.  Mastoid  wound  clean.  Plug  changed  over  torcular 
end  of  sinus.  From  May  14th  to  May  19th,  temperature 
ranged  from  normal  to  99.8,  lower  in  the  morning  than  in  the 
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evening.  The  pulse  ranged  from  88  to  96.  The  respiration 
from  20  to  22. 

In  general,  conditions  seemed  so  favorable  that  the  patient 
was  permitted  to  get  out  of  bed. 

May  21st. — Headache  was  complained  of. 

May  20th  to  22nd.— Temperature  about  100 ;  pulse  80  to  90 ; 
respiration,  20  to  22.  The  dressings  changed  May  22nd  gave 
an  offensive  odor  from  upper  wound.  Appearance  healthy, 
however.  Lower  wound  (neck)  clean,  middle  ear  somewhat 
dirty  looking. 

Patient  was  put  to  bed  because  of  occiptal  headache,  some 
nausea  and  vomiting.  Temperature,  100.6  to  102.6;  respira- 
tion 22  to  24;  pulse,  96  to  110. 

May  23rd. — Eyes  examined.  Slight  blurring  of  discs  on 
temporal  side.     Some  lateral  nystagmus. 

Xo  dizziness,  patient  stands  quietly  and  does  not  stagger 
when  walking. 

May  24th. — Lowest  temperature,  99.6;  highest,  101.4; 
respiration,  20 ;  pulse,  96  to  106.    Patient  appears  to  be  drowsy. 

May  25th. — Dressed.  Very  foul  odor  present  in  posterior 
part  of  mastoid  wound.  Some  pus  is  evident  at  upper  part 
of  neck  wound.  Temperature  ranged  between  101  to  101.4; 
pulse,  100  to  104;  respiration,  22. 

After  consultation  with  Dr.  Wendell  C.  Phillips,  explora.- 
tor\'  operation  was  undertaken. 

Exploratory  Operation. — Posterior  wound  extended  back- 
ward. Cortex  further  removed.  Visceral  side  of  sinus  wall 
examined  and  found  healthy.  Dura  over  cerebellum  exam- 
ined and  found  healthy.  Bulb  examined  and  found  free  from 
pus.     Irrigation  of  wound,  and  packing  replaced. 

May  26th.— Temperature,  101.4  to  100;  respiration,  20  to 
22;  pulse.  98  to  90.    Patient  vomiting  frequently. 

May  27th. — No  change. 

May  28th. — Patient  very  drowsy.  Occipital  headache. 
Gradually  became  weaker,  and  comatose. 

May  29th. — Vertical  nystagmus  noted.  Left  pupil  larger 
than  right.    Right  fundus  and  disc  blurred. 

May  30th.— Death. 

Postmortem  examination  of  mastoid  wound  gave  pus  be- 
hind visceral  wall  of  sigmoid  sinus,  extending  toward  cere- 
bellum ;  extent  not  determinable  as  autopsy  was  refused. 

Case  6. — (Seen  in  association  with  Dr.  R.  Johnson  Held). 
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Male,  aged  52  years,  had  suffered  from  chronic  otorrhea  for 
three  years.  For  six  months  previously  had  indefinite  pains 
over  mastoid  region.  Three  weeks  ago  facial  paralysis 
came  on. 

Examination  showed  all  symptoms  of  mastoiditis  on  the 
right  side,  with  facial  paralysis.  Temperature,  101 ;  pulse,  92 ; 
respiration,  22.  The  patient  seems  indifferent  to  his  condi- 
tion, exhibiting  retarded  cerebration.  There  was  marked  ten- 
derness over  entire  mastoid.  Considerable  thick  discharge 
from  the  ear,  greenish  in  color  and  of  a  foul  odor.  Tympanic 
cavity  was  full  of  granulations,  making  the  membrana  tym- 
pani  invisible. 

Radical  operation  performed  April  24,  1906. 

Operative  Findings. — Upon  removal  of  cortex,  considerable 
pus,  granulations  and  bone  detritus  were  uncovered.  The  en- 
tire cellular  character  of  the  mastoid  had  been  destroyed  un- 
der the  purulent  attack.  The  internal  mastoid  table  was  ab- 
sent, exposing  the  sinus  and  cerebellar  dura.  These  were  cov- 
ered with  discolored  granulations.  The  tegmen  aditus  ad  an- 
trum was  absent.  The  postmeatal  wall  was  destroyed,  in- 
cluding the  major  part  of  the  external  (lateral)  aditus  wall. 
In  other  words,  "Nature  had  attempted  the  radical." 

After  cleansing,  examination  revealed  absence  of  the  tym- 
panic floor,  the  jugular  dome  being  free  in  the  contents  of  the 
tympanic  cavity.  The  facial  nerve  was  found  exposed,  dis- 
eased and  imbedded  in  granulations.  The  bony  framework 
of  the  Eustachian  tube  had  disappeared,  as  well  as  the  an- 
terior tympanic  wall,  exposing  the  capsule  of  the  joint  of  the 
lower  jaw  at  the  glenoid  fossa. 

The  dura  over  aditus  and  tympanic  cavity  was  found  per- 
forated, pus  exuding.  Upon  exposure  of  the  brain  substance, 
a  sloughing  ulcer  of  the  brain  surface  was  uncovered.  1.5  cm. 
in  area,  0.5  cm.  in  depth. 

The  wound  was  cleansed,  packed  and  dressed.  The  patient 
made  a  complete  recovery.  Facial  paralysis  persisted.  Upon 
inquiry,  I  learned  that  he  died  of  some  intercurrent  disease 
one  year  later. 

During  the  entire  postoperative  period  the  temperature  never 
rose  above  100. 

Cask  7. — (Seen  in  association  with  Dr.  R.  Johnson  Held 
and  reported  by  us  in  the  Archives  of  Otology,  Vol.  XXXV, 
No.  6,  1906;  republished  here  to  complete  histories  of  mate- 
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rial  from  which  paper  \\a>  written).  R.  R.,  aged  3  years,  ap- 
peared at  the  Manhattan  Eye,  Ear  and  Throat  Hospital,  De- 
cember 13,  1904,  suffering  with  a  chronic  middle  ear  suppura- 
tion. The  radical  operation  was  performed  April  29,  1905, 
At  this  operation,  necrosis  of  bone  was  found,  extending  up  to 
the  dura,  over  the  tegmen.  The  left  ear  was  operated  upon 
March  13,  1906,  the  radical  mastoid  operation  being  per- 
formed. In  this  operation  the  dura  was  exposed  because  bone 
necrosis  extended  to  and  involved  the  tegmen  The  dura  was 
found  covered  with  dirty  granulations. 

On  May  8th  symptoms  of  meningitis  came  on.  The  head 
was  markedly  retracted,  the  pupils  dilated,  the  right  side  de- 
viated outward.  The  patient  was  restless  and  cried  continu- 
ously. Temperature.  102.4 ;  pulse,  144 ;  respiration.  75.  Ex- 
amination revealed  pus  in  the  wound  cavity. 

Exploratory  operation  was  performed  May  12,  1906.  the 
patient  having  been  in  a  condition  of  stupor  and  unconscious- 
ness for  twenty-four  hours. 

Operation. — The  old  mastoid  wound  was  reopened  and 
cleansed,  all  granulations  were  removed,  the  dural  surface 
exposed  and  discolored  granulations  upon  it  cleaned  away. 

The  lower  part  of  the  squamosal  plate  of  the  temporal  bone 
was  opened  and  a  considerable  extent  of  its  area  (3x35^  cm.) 
removed.  Through  this,  the  dark  congested  dura  bulged. 
The  dura  was  incised  by  horizontal  incision,  extending  the 
entire  length  of  the  exposure.  From  this  iijcision  purulent 
fluid  escaped.  Brain  substance  immediately  protruded  into 
the  wound.  The  brain  tissue  was  extremely  friable.  The 
wound  was  flushed  with  hot  saline  solution  and  the  entire 
surface  carefully  wiped.  The  brain  was  carefully  lifted,  and 
wiped  underneath,  and  a  strip  of  gauze  introduced  between 
brain  and  dura  downward  and  inward  toward  the  interior  of 
the  skull.  The  gauze  was  kept  in  one  long  strip,  the  end  of 
which  protruded  into  the  external  dressings.  The  mastoid 
wound  was  then  flushed,  packed  and  dressed.  Temperature 
chart  on  the  next  day  showed:  Temperature.  105 :  pulse.  170: 
respiration.  80. 

May  14th — The  left  lateral  ventricle  was  punctured  and 
one  and  a  half  drams  of  purulent  fluid  withdrawn.  Lumbar 
puncture  showed  40  cc.  of  grayish-white  turbid  fluid.  Follow- 
ing these  measures,  an  improvement  was  noted.  Temperature 
ranged  from  101  to  103.2;  respiration,  24  to  30;  pulse.  120 
to  140. 
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May  16th. — Lumbar  puncture  was  again  performed  and  30 
cc.  of  turbid  fluid  withdrawn.  Temperature  chart  gives 
temperature,  99  to  101.8;  respiration,  26  to  30;  pulse,  100  to 
140.     There  is  less  restlessness,  and  patient  had  natural  sleep. 

May  18th. — Lumbar  puncture  gave  35  cc.  of  clear  limpid 
fluid.  This  had  some  white  sediment,  some  blood,  but  no 
coagula. 

Decided  improvement  in  the  general  condition.  Less  re- 
traction of  head,  less  restlessness,  etc. 

The  first  dressing  was  made  on  May  23rd.  The  wound  ap- 
peared healthy  and  was  covered  with  clean,  healthy  granula- 
tions. The  dura  still  appeared  thickened  but  of  lighter  color 
and  only  slightly  congested.  Temperature,  100 ;  pulse,  106 
to  130;  respiration,  24  to  30. 

From  this  on  improvement  continued.  The  intelligence 
cleared,  temperature  became  normal,  the  rigidity  of  the  back 
disappeared,  the  eye  fundus  clear,  and  case  was  finally  dis- 
charged cured.* 

Case  8. — A.  K.,  aged  16  months,  came  under  observation 
October,  1907.  The  child  had  been  sick  about  two  weeks, 
with  indefinite  symptoms,  some  fever,  gastro-intestinal  dis- 
turbances, etc.  For  the  last  few  days  a  swelling  had  been 
apparent  behind  the  left  ear.  The  swelling  presents  the  ap- 
pearance of  subperiosteal  abscess.  The  tympanic  membrane 
was  not  perforated,  and  extremely  bulging. 

On  October  27,  1907,  simple  mastoidectomy  was  performed. 

Operative  Findings. — Swelling  over  the  cortex  upon  in- 
cision failed  to  evacuate  pus.  The  tissues  were  indurated. 
The  cortex  upon  retraction  of  the  soft  parts  showed  a  per- 
foration, the  fistulous  tract  leading  directly  downward  toward 
the  antrum.  Fluid  pus  was  evacuated,  coming  away  in  pulsa- 
tions. As  the  mastoid  cortex  was  removed  backward,  the 
sinus  wall  was  uncovered,  liberating  an  accumulation  of  pus 
between  its  dural  walls  and  the  overlying  bone.  The  sinus 
was  coated  with  granulations.  The  tegmen  was  removed  to 
evacuate  pus  extradurally. 

The  case  made  an  uneventful  recovery,  until  the  fourth  week 
of  the  after-treatment,  when  fever  reappeared.  The  granula- 
tions were  curetted  and  cleaned,  and  following  this  the  case 
recovered. 

•The  merest  mention  of  the  principal  findings  of  this  case  are 
here  given,  as  a  full  and  detailed  report  has  already  been  pub- 
lished, as  stated  above 
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Case  9. —  A.  H.  E.,  aged  38  years,  came  under  observation 
St])ttinber  4,  190T.  Following  a  cold,  pain  appeared  in  the 
ri-Iu  ear.  Paracentesis  was  performed,  and  under  local  treat- 
ment by  his-  physician,  he  apparently  recovered,  a  discharge 
from  his  ear  persisting,  however. 

•After  an  interval  of  a  week,  the  pain  reappeared  and  the 
{jatient  then  came  under  my  observation. 

The  right  ear  evidenced  a  small  perforation,  rather  high  up, 
from  which  pus  came  away  under  pressure.  Paracentesis  was 
repeated.  Mastoid  tenderness  was  evident  only  over  the  tip. 
There  was  no  rise  in  temi)erature,  and  the  patient  seemed  com- 
fortable. 

The  pain  gradually  became  more  marked,  and  a  swelling 
appeared  over  the  mastoid,  especially  marked  at  the  tip.  This 
gradually  spread  upward,  the  edematous  swelling  finally  reach- 
ing the  upper  pole  of  the  auricular  attachment. 

On^the  drum,  no  marked  bulging  was  evident,  nor  wa^ 
there  any  sinking  of  the  posterior  superior  wall 

Simple  mastoidectomy  was  decided  upon  and  the  operation 
was  performed  September  25,  190T. 

Operative  Findings. — The  incision  into  the  postauricular 
swelling  failed  to  evacuate  fluid  pus.  The  tissue  was  ex- 
tremely edematous  and  indurated. 

The  mastoid  was  found  to  be  broad  from  before  backwards 
and  unusually  low  from  above  downwards.  Its  cortex  was 
very  irregular,  and  the  posterior  root  of  the  zygoma  was 
very  marked,  stretching  backward  as  a  hard  ridge  of  bone. 
The  petromastoid  was  unusually  well  marked  for  an  adult. 

The  retracted  cortex  evidenced  a  perforation,  ^xJ/2  inch, 
situated  1  inch  above  the  broad  flat  mastoid  tip.  A  probe  in- 
troduced into  this  could  be  passed  upward  into  the  antrum  and 
passed  backward,  pressing  against  soft  granulation  on  the 
exposed  sinus.  The  interior  was  filled  with  a  blood-tinged  pus. 

The  removal  of  the  cortex,  showed  the  entire  mastoid  pro- 
cess to  have  been  disintegrated  and  filled  with  granulations 
and  detritus.  The  mastoid  process  was  only  partly  pneu- 
matic. The  tip  was  removed,  the  posterior  meatal  wall  was 
found  undermined  by  the  purulent  process  and  the  facial  ridge 
slightly  involved.  Of  the  posterior  wall,  as  much  as  possible 
was  removed,  leaving  only  a  thin  ridge  to  support  the  external 
auditorv  canal. 
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The  zygomatic  cells  were  eviscerated,  and  the  cells  in  the 
angle  between  the  tegmen  above  and  the  sinus  knee  eviscerated. 

The  exposed  area  of  the  sinus  was  examined,  cleansed  of  all 
pus,  the  granulations  being  left  undisturbed.  Further  ex- 
posure of  the  sinus  wall  was  made  until  healthy  tissue  was 
uncovered. 

This  case  made  an  uneventful  recovery. 

Case  10. — J.  C  ,  aged  22  years,  came  under  observation 
October  10,  1907,  giving  a  history  of  having  had  a  cold,  fol- 
lowed by  pains  in  the  right  ear,  four  weeks  previously.  The 
ear  has  discharged  profusely  ever  since.  The  patient  has  had 
continuous  pain  in  the  ear,  and  pain  on  pressure,  with  a  fever 
for  most  of  this  time.  Operative  treatment  had  been  repeat- 
ly  advised  and  had  been  persistently  refused.  For  two  wrecks 
there  have  been  frequent  dizzy  spells  with  nausea  and  vomit- 
ing. Lately  the  pain  has  subsided,  but  the  dizziness,  nausea 
and  vomiting  continue,  and  the  patient  is  feverish,  un"kble  to 
take  food,  and  so  weak  that  she  cannot  stand  unsupported. 
The  general  appearance  evidences  profound  sepsis.  Tempera- 
ture, 103.8;  pulse,  132;  respiration  30.  The  external  ear  is 
full  of  foul-smelling  pus,  making  a  view  of  the  drum  impos- 
sible. 

The  ear  stands  ofif  from  the  head,  giving  a  postauricular 
swelling  the  appearance  of  a  subperiosteal  abscess.  The  great- 
est amount  of  induration  is  noted  near  the  upper  pole  of  the 
auricular  attachment.     Immediate  operation  recommended. 

Operative  Findings. — The  incision  into  the  postauricular 
swelling  failed  to  show  any  pus  present.  The  soft  parts  were 
found  edematous  and  friable. 

Retraction  of  the  soft  parts  demonstrated  an  intact  cortex. 
The  first  opening  into  the  cortex  evidenced  pus  coming  away 
under  extreme  pressure.  The  entire  cortex  removed.  Fluid 
pus  and  detritus  eviscerated.  The  evisceration  of  the  mas- 
toid contents  followed.  Pus  was  traced  to  the  tip  which,  when 
removed,  revealed  an  abscess  formation  in  the  neck  tissues. 
The  cells  spread  far  backward.  Breaks  in  contiguity  in  the 
inner  mastoid  table  showed  pus  behind  this.  The  inner  table 
was  removed,  uncovering  an  extradural  abscess  over  the  cere- 
bellar dura.  This  was  evacuated.  The  sinus  was  exposed, 
and  because  of  its  apparently  unhealthy  condition,  plugged  ofF, 
opened  and  examined.    No  thrombus  was  found. 

The  patient  being  in  so  precarious  a  condition,  that  anes- 
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thetic  had  to  be  suspended  lo  adiaini^iter  restoratives,  further 
procedures  were  curtailed  to  the  utmost  essentials,  and  after 
drainage  of  the  antrum  was  estabhshed,  further  operative 
measures  were  suspended. 

The  next  day  the  patient's  condition  was  so  precarious  that 
it  was  not  deemed  advisable  to  give  further  anesthetic.  The 
third  day,  however,  her  general  condition  was  such  that  we 
deemed  it  advisable  to  proceed.  Further  procedures  were 
deemed  necessary,  in  view  of  an  increasing  somnolence  and 
stupor  and  a  beginning  rigidity  of  the  neck. 

The  Exploratory  Operation. — The  tegmen  antri  et  ceLulae 
was  opened  to  liberate  a  large  quantity  of  pus  between  dura 
and  bone.  The  radical  mastoid  operation  was  then  finished. 
The  dura  was  incised  to  afford  intrameningeal  drainage. 

The  patient  did  not  recover  from  the  general  profound  sep- 
sis, and  during  the  next  twenty-four  hours  died.* 

The  youngest  of  these  ten  patients  was  12  months,  the  oldest 
52  years  of  age.  The  sexes  were  represented  by  six  females 
and  four  males.  The  process  was  located  on  the  right  side  in 
six  cases,  and  on  the  left  side  in  four  cases.  The  ear  disease 
had  existed  from  two  to  four  weeks  in  the  acute  cases ;  from 
18  months  to  17  years,  in  the  chronic  cases,  before  coming  un- 
der treatment. 

The  acute  conditions  notably  concerned  children.  A  cer- 
tain interval  was  noted  between  the  first  operation  and  the 
onset  of  the  intracranial  lesion.  In  two  of  these  cases,  the  ear 
complication  developing  under  sudden  facial  paralysis  and  a 
high  fever.  Another  case  was  characterized  by  gastrointes- 
tinal disturbances,  and  the  absence  of  a  discharge  from  the 
ear.  attention  being  finally  directed  to  the  affected  ear  by  the 
onset  of  otorrhea,  together  with  the  manifestations  of  facial 
parlysis.  While  the  internal  ear  was  involved  in  the  inter- 
mediate lesion  in  these  three  cases,  this  extension  of  the  patho- 
logic process  could  be  averted  in  another  case,  also  concerning 
a  child. 

All  the  external  evidences  of  subperiosteal  abscess  were 
present  in  three  cases,  but  no  fluid  pus  escaped  from  the  in- 
durated and  edematous  tissues  overlying  the  mastoid  process. 

*Slnce  paper  has  been  In  preparation,  another  case  has  cotne 
under  observation,  a  child  *0  months  of  age,  with  serous  men- 
ingitis following  double  mastoidectomy  (acute  case).  Meninges 
were  opened  and  drained, — patient  is  recovering.  Full  report 
of  this  case  will  be  given  later,  as  it  presents  special  features. 
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after  the  skin  had  been  incised.  In  four  instances,  the  mas- 
toid cortex  was  found  perforated  (three  children;  1  adult, 
aged  38  years). 

There  was  inequality  of  the  pupils  in  certain  cases,  the 
larger  pupil  in  two  instances  corresponding  with  the  diseased 
side.  One  case  of  sinus  thrombosis  showed  marked  albumi- 
nuria, which  disappeared  after  the  evacuation  of  the  clot. 

Five  times  the  middle  cranial  fossa  was  invaded;  four  times 
the  posterior  cranial  fossa  alone;  twice,  both  the  middle  and 
posterior  cranial  fossa. 

The  pathologic  process,  in  a  general  way,  advanced  along 
two  avenues:  (1)  The  direct  route,  illustrated  by  seven  cases, 
in  which  the  infection  traveled  by  contiguity  from  the  middle 
ear  to  the  inner  table  covering  blood  vessels  or  tegmen  dura, 
with  subsequent  involvement  of  the  meninges.  (2)  The  in- 
direct route,  illustrated  by  three  cases,  in  which  the  infection 
of  the  middle  ear  did  not  reach  the  meninges  and  brain  until 
after  preliminary  invasion  of  the  labyrinthine  channels. 

PATHOLOGIC   LESIONS   IN   THESE  CASES. 

Cases. 

Pachymeningitis  externa  (extradural  and  perisinus  abscess)  7 
Pachymeningitis  interna   (intradural  abscess,  cerebral  and 

cerebellar) .  . 4 

Cerebral  abscess  (temporosphenoidal  lobe) 1 

Cerebellar  abscess 1 

Sinus  thrombosis   (involving  jugular  bulb) 1 

Ulcerations  on  the  brain  cortex 1 

Purulent  labyrinthitis 3 

Pus  in  the  lateral  ventricle 1 

COMMENTS   ON  THE  LESIONS. 

The  most  frequent  intracranial  lesions  of  otitic  origin  con- 
sist in  purulent  inflammation  of  the  external  surface  of  the 
meninges  and  the  formation  of  extradural  abscess.  As  a  rule. 
the  process  is  referable  to  bone  necrosis  involving  the  dura, 
or  it  may  develop  in  connection  WMth  caries  or  cholesteatoma- 
tous  degeneration  of  the  temporal  bone.  In  the  majority  of 
the  cases,  the  disease  can  be  traced  to  the  dura.  A  collection 
of  pus  in  the  cerebellar  region  appears  in  shape  of  a  perisinus 
abscess.     Although  generally  located  over  the  tegmen,  when 


INTRACRANIAI,    COMPLICATIONS    OF    MIDDLE    EAR.         133 

the  middle  cranial  fossa  is  invaded,  the  pus  has  been  known 
to  occur  at  the  top  of  the  petrosal  pyramid. 

Uony  disintegration  is  not  necessarily  complete,  in  abscesses 
complicating  suppurative  middle  ear  disease.  Not  infrequent- 
ly, there  is  partial  eburnization  of  the  bone,  with  purulent 
tracts  burrowing  through  it.  The  dura  at  the  site  of  the  ab- 
scess presents  discoloration,  and  may  be  covered  with  a  layer 
of  granulations.  Superficial  ulceration,  with  purulent  infil- 
tration, has  been  noted  on  the  meningeal  membrane,  which  in 
other  cases  appears  thickened  and  raised  up  from  the  bone, 
while  a  thick  stream  of  fetid  pus  oozes  between  the  men- 
inges and  the  bone. 

These  variable  findings  I  am  inclined  to  interpret  as  pathol- 
ogic stages  rather  than  as  types;  the  time  at  which  the  dis- 
ease is  first  noticed  representing  an  essential  factor  in  this 
connection.  Whereas  nothing  but  a  thickened  dura  may  be 
found  in  a  timely  operation,  delay  would  in  all  probability 
have  led  to  the  exposure  of  an  ulcerated  membrane.  The 
findings  are  moreover  to  a  certain  degree  dependent  upon  the 
species  and  virulence  of  the  invading  microorganisms. 

Extradural  abscess,  provided  it  is  exposed  in  time,  with 
thorough  rejnoval  of  the  pus,  is  very  amenable  to  treatment. 

Intrameningeal,  or  Intradural  Abscess  (pachymeningitis 
interna)  occurs  as  a  circumscribed  lesion,  without  general 
infection  of  the  subdural  spaces,  and  is  the  result  of  disin- 
tegration of  the  dura,  with  involvement  of  the  subdural  spaces 
by  the  pathologic  process.  A  certain  amount  of  infectious 
material  the  dura  is  able  to  cope  with, — in  a  way  similar  to 
the  peritoneum. — without  giving  rise  to  a  generalized  infec- 
tion The  intradural  spaces  are  protected  by  the  short  dura- 
tion of  the  local  process,  and  the  diminished  virulence  of  the 
infection. 

Koemer  (Die  eitrigen  Erkrankungen  des  Hirns,  der  Him- 
haute  und  der  Blutleiter)  describes  two  types  of  intradural 
abscess:  (1)  Subdural  abscess,  accompanied  by  ulcerations 
on  the  brain  cortex.  (2)  The  formation  of  intradural  ab- 
scess, with  a  somewhat  diflFuse  involvement  of  the  intradural 
spaces.  The  writer  interprets  these  conditions  as  differences 
of  degree  rather  than  of  kind,  in  the  sense  outlined  above. 
Cases  of  the  first  class  may  remain  latent  for  a  certain  length 
of  time,  without  giving  rise  to  symptoms  of  any  sort  (Observa- 
tion   6).     As   a    rule,  the  middle  cranial    fossa   is   involved. 
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Surgical  interference  is  followed  by  prompt  relief,  as  illus- 
trated by  Case  6.  The  presence  of  a  similar  abscess  can 
hardly  be  recognized  prior  to  the  operation. 

The  second  group  of  cases  is  characterized  by  the  simul- 
taneous existence  of  extradural  abscess,  sinus  thrombosis,  or 
actual  brain  abscess  (Observation  I). 

The  clinical  picture  is  dependent  upon  the  distribution  of 
the  lesion  and  its  manifold  complications.  In  the  vast  major- 
ity of  the  cases,  the  diagnosis  is  not  rendered  until  the  patient 
comes  to  operation.  A  recognition  at  this  time  of  the  true 
state  of  affairs,  v^ith  emptying  of  the  pus,  means  a  decided 
and  speedy  change  for  the  better.  The  patient's  prospects  are 
less  favorable  in  the  diffuse  conditions,  where  the  inflamma- 
tion reaches  for  into  the  intradural  spaces  (Observations  1 
and  10). 

Certain  mixed  cases  occur,  which  present  the  features  of 
both  extradural  and  intradural  abscess,  sometimes  in  combina- 
tion with  rather  deep  ulceration  or  necrotic  areas  of  the  brain 
surface  proper  (Observation  6).  These  cases  represent  a 
transition  form  between  extradural  and  intradural  disease, 
and  cannot  be  correctly  included  under  either  heading. 

Purulent  Otitic  Meningitis  occurs  as  an  involvement  of  the 
pia  mater,  and  may  appear  as  an  independent  but  simultaneous 
process,  together  with  sinus  thrombosis  or  brain  abscess. 
Again,  it  may  be  the  sequel  to  any  of  these  lesions.  It  was 
observed  as  the  terminal  lesion  in  cases  1.  2,  3  and  4.  It  is 
a  relatively  uncommon,  remote  result  of  middle  ear  suppura- 
tion in  its  uncomplicated  form ;  brain  abscess  or  sinus  throm- 
bosis being  the  more  usual  sequela.  Sometimes  superficial 
brain  ulcerations  are  noted  Martin  (quoted  by  Huguenin, 
Ziemssen's  Handbuch,  Vol.  IV),  Biirkner  (Arch.  f.  Ohren- 
heilk..  19,  Case  3),  Bezold  (Arch.  f.  Ohrenheilk.,  21,  Case  5) 
and  other  observers  reported  small  surface  abscesses.  The 
ventricles  may  be  invaded  by  the  pus.  as  shown  in  a  personal 
observation. 

The  point  where  the  meninges  are  in  contact  with  the  dis- 
eased bone  is  the  favorite  site  of  the  greatest  pus  accumula- 
tion, which  is  accordingly  looked  for  at  this  demonstrable 
point  of  contact.  (Held  and  Koptezky.  Arch,  of  Otology, 
Vol.  XXXV.  The  case  upon  which  this  observation  was 
based,  is  republished  in  this  communication  as  Case  7).  This 
area  constitutes  the  starting  point  of  the  meningeal  involve- 
ment. 
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In  those  cases  where  a  labyrinthine  infection  is  responsible 
for  the  intranieningeal  purulency,  the  meninges  are  generally 
found  to  have  become  primarily  affected  in  the  cerebellar  reg- 
ion, as  illustrated  by  observations  2,  3  and  4. 

Although  the  exposure  of  the  dura  in  the  cerebellar  reg- 
ion, in  Cases  3  and  4,  plainly  showed  extreme  intracranial  ten- 
sion, the  lumbar  puncture  did  not  demonstrate  cerebrospinal 
fluid  under  pressure  in  the  spinal  canal.  A  considerable  quan- 
tity of  purulent  fluid  escaped  from  the  arachnoid  space,  when 
the  dura  was  incised,  after  negative  pressure  had  been  found 
at  the  lumbar  puncture. 

The  discussion  of  the  diagnosis  of  purulent  meningitis  does 
not  lie  within  the  scope  of  this  article.  The  same  remark  ap- 
plies to  a  detailed  consideration  of  cerebral  and  cerebellar 
abscess. 

Brain  Abscess  is  usually  produced  by  a  chronic  middle  ear 
>uppuration  of  prolonged  standing  (a  number  of  years :  three 
in  Case  1;  eighteen,  in  Case  2).  The  majority  of  brain  ab- 
scesses are  the  result  of  actual  disease  of  the  bone,  rather  than 
lesions  of  the  mucous  lining  of  the  middle  ear  cavities.  For 
this  reason,  especial  importance  attaches  to  the  differential 
diagnosis  between  a  chronic  middle  ear  suppuration  associated 
with  bone  disease,  and  ojie  in  which  the  mucosa  alone  is  af- 
fected. Although  necessarily  delicate,  this  diflferentiation  is 
nevertheless  possible  to  a  great  extent  by  the  study  of  the 
otoscopic  picture,  combined  with  bacteriologic  and  cytologic 
examination  of  the  discharges  from  the  ear. 

Adhesions  between  the  dura  and  the  surface  of  the  brain 
are  frequently  observed  in  brain  abscess,  which  should  ac- 
cordingly be  suspected  whenever  such  a  condition  is  found 
to  exist. 

TREATMENT. 

The  treatment  of  these  intracranial  lesions  is  governed  by 
the  local  findings  in  individual  cases.  Each  patient  will  have 
to  be  treated  according  to  individual  requirements,  and  under 
these  circumstances,  it  is  not  possible  to  map  out  a  general 
plan  of  treatment  adapted  to  all  cases.  The  management  of 
these  lesions  is  based  upon  the  following  principles : 

I.  The  radical  extirpation  of  the  primary  pathologic  foci 
in  the  temporal  bone,  by  means  of  a  careful  surgical  explora- 
tion of  the  bony  wound  cavity  (deep  general  anesthesia  be- 
ing usually  required),  for  the  uncovering  and  removing  of 


136  S.  J.   KOPETZKY. 

neglected  purulent  mastoid  cells;  with  examination  of  the  ex- 
posed sinus  wall  and  the  tegmen  dura.  A  wider  opening  of 
the  middle  ear  spaces  is  indicated  in  cases  wth  a  suggestion 
of  labyrinthine  involvement;  here  the  wall  of  the  laby- 
rinthine capsule  must  be  explored  for  evidence  of  the  route 
of  invasion  of  the  internal  ear.  After  the  infection  of  the 
labyrinth  has  been  demonstrated,  a  furtlier  exploration  of 
the  internal  ear  is  required  in  the  presence  of  defects  in  the 
walls  of  the  semicircular  canals,  or  ulcerations  of  the  laby- 
rinthine windows,  or  perforations  in  the  cochlear  convolutions. 
The  internal  ear  is  to  be  explored  upon  the  basis  of  positive 
findings  only,  since  this  interference  represents  a  very  grave 
surgical  procedure,  which  moreover  implies  the  destruction 
of  hearing  in  the  affected  ear. 

II.  The  evacuation  of  extradural,  intradural  and  brain 
abscesses,  with  establishment  of  meningeal  drainage.  The 
condition  of  the  exposed  sinus  wall  is  revealed  by  its  appear- 
ance, coloration,  touch,  etc.  A  perisinus  abscess  is  emptied 
by  the  mere  exposure  of  the  sinus  wall.  The  uncovering  of 
a  small  area  of  dura  over  the  tegmen  is  harmless  in  itself, 
provided  the  dura  is  healthy.  Its  systematic  peformance  in 
doubtful  cases  will  frequently  serve  to  reveal  the  presence 
of  unsuspected  extradural  gatherings  of  pus.  Intradural 
lesions  may  be  suspected  upon  the  evidence  of  the  exposed 
dura  (aspect,  color,  feel)  in  combination  with  existing  intra- 
cranial tension.  This  suspicion  is  confirmed  when  the  dura 
is  found  to  be  covered  with  discolored  granulations,  pus  es- 
caping between  the  meshes. 

Large  areas  of  necrosis  in  the  dura  are  removed,  while 
small  necrotic  spots  are  allowed  to  remain.  An  incision  of 
the  dura  provides  for  the  escape  of  intradural  pus.  Large 
collections  are  best  managed  by  means  of  exposure  through 
the  .squamosal  plate,  and  apphcation  of  a  counter-opening,  for 
the  facilitation  of  meningeal  drainage.  Multiple  parallel  in- 
cisions in  the  dura  have  been  found  serviceable.  The  evacu- 
ation of  an  abscess  in  the  sphenoidal  lobe,  or  puncture  of  the 
lateral  ventricle,  if  required,  is  easier  of  performance  from 
the  opening  in  the  squamosal  plate,  than  by  way  of  the  ex- 
isting wound. 

Exploration  of  the  sinus,  and  eventual  ligature  of  the  internal 
jugular  vein,  may  become  neces.sary  by  the  devolpment  of  sinus 
thrombosis,  as  a  sequel  to  the  evacuation  of  a  perisinus  ab- 
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scess.  LuJcr  these  conditions,  surgical  interference  is  indi- 
cated at  once  after  the  diagnosis  has  been  rendered.  A  cere- 
bellar gathering  of  pus  is  suggested  by  a  continual  high  tem- 
perature, with  a  healthy  wound,  after  ligature  of  the  internal 
jugular  vein,  and  evacuation  of  the  clot,  in  sinus  thrombosis. 
This  indicates  the  removal  of  the  inner  mastoid  table  over- 
lying the  cerebellar  meninges.  After  the  cerebellar  abscess 
lias  been  located,  the  pus  may  be  reached  either  by  way  of 
the  mastoid  wound,  or  through  the  cortex,  posteriorly;  the 
procedure  to  be  adopted  depending  upon  the  location  of  the 
abscess  in  a  given  case. 

III.  The  maintenance  of  normal  intracranial  pressure,  as 
far  as  feasible,  through  repeated  lumbar  punctures.  The  dimi- 
nution of  intracranial  pressure,  through  the  withdrawal  of 
cerebro-spinal  fluid,  is  of  importance,  apart  from  any  diag- 
n«)s.tive  data  this  may  furnish.  Relief  and  amelioration  were 
invariably  shown  in  the  writer's  experience,  after  lumbar 
puncture,  by  a  clearing  of  the  consciousness,  a  diminished 
rigidity  of  the  back,  and  as  a  rule  an  improvement  of  the 
patient's  general  condition.  The  progressively  diminishing 
purulency  of  the  puncture  fluids  obtained  from  the  favorable 
cases,  at  different  dates,  is  of  auspicious  augury  and  stimulates 
further  efforts  in  the  interests  of  the  patient.  Meanwhile, 
such  an  outcome  is  reser\'ed  for  the  cases  with  a  patent  fora- 
men of  Magendie.  The  prognosis  is  a  gloomy  one  when  this 
outlet  is  obstructed,  with  a  negative  pressure  of  fluid  in  the 
spinal  canal,  and  high  tension  of  fluid  in  the  subarachnoid 
-rnce  intracranially. 

RESULTS  OF  OPERATIVE  INTERFERENCE. 

Among  the  ten  cases,  there  were  four  recoveries  and  si.x 
deaths.  The  fatal  outcome  was  due  in  one  case  to  septic 
pyemia,  the  operation  coming  too  late  to  prevent  the  effects 
of  tiie  profound  general  sepsis.  In  a  second  patient,  a  child, 
death  occurred  presumably  from  shock,  before  the  operative 
results  could  be  determined.  In  the  remaining  fatal  cases, 
the  surgical  intervention  failed  to  arrest  the  progress  of  the 
disease. 

The  fatal  outcome  is  not  necessarily  governed  by  the  wide 
distribution  of  the  pathologic  process.  Recovery  followed 
ill  one  case  of  the  series  (Observation  7),  although  there 
\v:i->  extradural  and  intradural  pus,  with  involvement   of   the 
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lateral  ventricle  and  spinal  cord.  A  fatal  ending  was  noted 
in  those  cases  in  which  the  posterior  cranial  fossa  was  the 
seat  of  the  main  foci  of  the  lesion.  The  bone  disease  could 
be  traced  directly  to  the  meninges  by  contiguity  in  only  one 
of  the  fatal  cases  (Observation  10).  The  invasion  of  the  pos- 
terior cranial  fossa  was  shown  beyond  a  doubt  to  take  place 
by  way  of  the  labyrinthine  channels,  as  illustrated  by  the  gross 
operative  findings  in  Cases  2,  3  and  4.  Moreover,  this 
was  borne  out  by  the  clinical  picture.  (Autopsies  were  not 
permitted.)  It  is  the  writer's  impression  that  the  outcome 
in  some  of  these  cases  would  have  been  a  different  one,  if 
the  disease  had  been  arrested  in  the  labyrinth. 

The  meningitis  and  abscess  formation  in  the  cases  termi- 
nating in  recovery  (Observations  6,  7,  8  and  9)  were  caused 
by  direct  contact  with  diseased  bone,  without  involvement  of 
the  labyrinth. 

Judging  from  current  exi>erience  with  these  lesions,  it  ap- 
pears that  meningeal  inflammation  by  contiguity  oflFers  more 
favorable  chances  for  a  successful  outcome  after  operation, 
than  does  meningitis  subsequent  to  invasion  of  the  labyrinth. 
The  middle  cranial  fossa  is  more  tolerant  of  the  purulency  and 
responds  more  promptly  to  its  surgical  evacuation,  than  the 
posterior  cranial  fossa.  Gatherings  in  the  last  named  loca- 
tion are  not  permanently  relieved  by  surgical  interferences, 
without  preliminary  control  of  the  purulent  process  in  the 
laybrinth. 

In  conclusion,  I  urge  that  expectant  treatment  in  the  face 
of  post-mastoidal  intracranial  symptoms  be  limited  as  much 
as  possible,  and  that  as  soon  as  diagnosed,  or  even  a  well- 
founded  suspicion  of  purulent  involvement  of  the  meninges 
is  entertained,  that  a  systematic  exploration  of  the  meninges 
and  labyrinthine  capsule  be  undertaken. 

It  is  not  advisable  to  delay  the  operation  on  the  labyrinth 
until  the  appearance  of  the  meningeal  symptoms.  These  will 
obscure  the  symptoms  pointing  to  the  labyrinth,  and  thus  serve 
to  diminish  the  patient's  chances  for  ultimate  recovery.  A 
number  of  cases  which  would  go  on  to  general  meningitis 
and  death  will  be  saved  by  the  early  establishment  of  menin- 
geal drainage. 

Exploratory  operations  are  indicated  in  even  the  most  des- 
perate cases,   from  the   clinical  point  of  view.     Remarkable 
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results  have  been  known  to  follow,  and  precisely  among  the 
patients  otherwise  doomed  to  death,  one  or  the  other  may 
have  the  scales  turned  in  his  favor,  contrary  to  all  expecta- 
tions. 

♦iir.  ^Tad^<on  Avenue. 


III. 


OCULAR  SYMPTOMS  OF  INTRACRANIAL  COMPLI- 
CATIONS IN  OTITIC  DISEASE. 

By  Percy  Fridenberg,  M.  D., 
New  York. 

The  progress  of  otology  during  the  past  ten  years  has  been 
so  largely  practical  and  surgical  that  even  the  operations  for 
intracranial  complications  have  lost  much  of  their  originally 
formidable,  not  to  say  ominous,  aspect.  The  otologist  of  today 
is,  theoretically  and  technically,  prepared,  in  case  of  definite 
indications,  to  follow  up  the  suppuration  from  its  source  in 
the  middle  ear  or  mastoid  whithersoever  it  may  lead  him.  It 
is  now  generally  recognized  that  complicated  methods  of  local- 
ization and  the  use  of  base  lines,  measurements  and  cranial 
topographic  studies  are  of  minor  importance,  as  we  have 
learned  that  the  intracranial  pus  accumulations  are,  in  a  ma- 
jority of  cases,  to  be  found  in  the  immediate  neighborhood  of 
the  purulent  infectious  focus  in  the  temporal  bone,  or  at  least 
that  they  can  most  easily  be  reached,  treated  and  drained  by 
an  extension  of  the  original  field  of  operation.  While  this 
increase  of  security  in  operating  and  the  consequent  improve- 
ment in  surgical  statistics  render  the  question  of  diagnosis  less 
immediately  vital  and  important,  they  by  no  means  lessen  its 
scientific  import  or  make  it  any  less  incumbent  to  place  upon 
a  definite  basis,  as  far  as  possible,  the  question  of  the  signifi- 
cance of  intraocular  changes  in  the  diagnosis  and  prognosis 
of  endocranial  complications  of  purulent  otitis. 

An  interesting  feature  in  the  study  of  ocular  symptoms  in 
otitic  intracranial  complications  and  one  of  importance  in  the 
history  of  investigations  on  this  subject  is  the  fact  that  in  this 
country  many  ophthalmologists  are  aural  surgeons  as  well. 
A  generation  ago,  when  the  surgery  of  otitic  disease  was  in 
its  infancy,  this  was  almost  invariably  the  case,  and  it  is  due 
in  large  measure  to  the  work  of  Kipp,  Gruening,  Knapp, 
Roosa.  Alt  and  other  Americans  that  the  teachings  of  Politzer, 
Bezold,  Zaufal,  Lucae.  Troeltsch  and  Schwartze  have  been 
spread  in  this  country.     Kipp  was,  in  fact,  the  very  first  to 
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call  attention  to  the  miportance  of  making  ophthalmoscopic 
examinatioiiis  in  cases  of  ear  disease.  His  first  article*  on  this 
subject  antedated  that  of  Zaufal  by  a  year,  yet  the  latter  is 
always  spoken  of,  at  least  by  German  authors,  as  the  pioneer  in 
this  field.  Kipp's  second  article*  appeared  in  1885,  and  the  con- 
clusions as  to  the  value  of  ophthalmoscopic  changes  in  prog- 
nosis and  treatment  stated  in  his  second  paiK'r  are  now  gen- 
erally accepted.  Hansen  urges  the  importance  of  the  otologist 
being  skilled  in  ophthalmoscopy  in  order  to  insure  early  and 
repeated  examination  of  each  and  every  case.  .American 
otok>gy  recognized  and  fulfilled  this  requirement  years  before 
it  was  formulated  by  Hansen  in  Germany. 

Diagnostic  signs  are  of  practical  import,  whatever  their 
scientific  and  theoretic  value  may  be,  as  far  as  they  serve  as 
a  basis  for  therapeutic  considerations,  prognosis  or  operation. 
This  does  not  imply  that  a  study  of  symptoms  in  cases  of  dis- 
eases which  for  other  reasons  are  beyond  the  reach  of  thera- 
peutics, at  the  time,  is  lacking  in  academic  interest  or  in  event- 
ual practical  importance,  as  the  progress  of  methods  of  treat- 
ment may  finally  come  abreast  of  the  diagnostic  methods  In 
the  sphere  of  brain  surgery  or  that  part  of  it  associated  with 
the  intracranial  complications  of  otitic  disease,  the  practical 
indications  to  explore  the  cranial  cavit}'  and  determine  the  con- 
dition of  sinuses,  meninges  and  central  organs  are  quite  defi- 
nite and  generally  urgent.  The  making  of  an  accurate  diag- 
nosis hardly  aids  in  treatment  in  this  field.  On  the  other 
hand,  there  is  a  development  of  other  diagnostic  methods, 
among  which  we  may  mention  lumbar  puncture,  the  blood 
examination  and  diflFerential  leucocyte  count,  the  careful  ex- 
amination of  the  reflexes.  Kernig's  and  Babinski's  signs,  the 
careful  bacteriologic  examination  of  aural  discharge  and  of 
tissues  removed  from  mastoid,  sinus  or  jugular  vein  at  the 
time  of  operation. 

Inflammatory  changes  or  circulatory  disturbances  in  the 
optic  nerve  have  always  been  considered  corroborative  evi- 
dence of  similar  endocranial  conditions  causing  an  increase  of 
brain  pressure  or  indicating  inflammatory  processes.  In  the 
otitic  complications  the  evidence  is  often  contradictory,  ob- 
scure or  insufficient.  The  views  of  the  most  experienced  ob- 
servers and  the  opinions  expressed  by  standard  authors  on 
this  point  do  not  agree  perfectly. 

Bacon.' — Temporosphenoidal  abscess.      Optical  .aphasia    a 
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symptom  of  the  highest  diagnostic  value.  The  patient,  when 
shown  an  object,  knows  it,  but  is  unable  to  name  it  (better, 
has  no  conception  of  its  name;  the  other  phrase  might  mean 
that  he  could  not  speak  the  name  he  had  in  mind,  i.  e.,  motor 
aphasia),  but  he  is  able  to  recognize  and  understand  its  name, 
and  will  often  describe  the  object.  He  can  sometimes  name 
the  object  if  allowed  to  handle  or  smell  it  (showing  there 
is  no  motor  aphasia,  and  that  a  conception  of  name,  due  to 
stimulation  of  memory  pictures,  can  be  accomplished  over 
other  paths  than  the  visual).  In  one  case  there  was,  besides 
the  difficulty  in  naming  an  object,  difficulty  in  calling  to  mind 
its  appearance,  visual  amnesia  (Starr),  "due  to  a  suspension 
of  function  in  association  tracts  lying  deep  in  white  matter  of 
temporo-occipital  lobes." 

Inflammation  of  optic  nerve  may  or  may  not  be  present. 
More  frequent  in  cerebellar  abscess.  Symptoms  of  latter  may 
be  simulated  by  disease  of  semicircular  canals.  In  the  case 
of  a  child  with  suspected  cerebellar  abscess  characteristic 
symptoms,  including  choked  disc  with  retinitis,  were  entirely 
abolished  by  removal  of  granulations  from  the  middle  ears 
and  establishment  of  proper  drainage.  In  an  abscess  of  the 
right  cerebellar  hemisphere  there  was  edema  of  the  right  optic 
nerve.     Photophobia  and  nystagmus  may  occur. 

Sinus  Thrombosis. — When  the  clot  has  extended  to  cavern- 
ous sinus,  and  ophthalmic  vein  has  become  engorged,  there  is 
likely  to  be  a  certain  amount  of  edema  of  the  eyelids  on  the 
corresponding  side  Neuroretinitis  is  noticed  in  some  cases, 
more  especially  in  the  later  stages,  but  it  is  not  constant. 

Purulent  leptomeningitis.  Photophobia,  pupils  contracted 
and  responding  but  little  to  light,  and  optic  neuritis.  Later 
the  pupils  are  dilated  and  often  unequal.  In  children,  symp- 
toms suggestive  of  meningitis  may  be  due  to  retention  of  pus 
in  the  middle  ear.  When  paralyses  occur,  and  there  are  optic 
neuritis  and  other  characteristic  symptoms,  the  diagnosis  is 
assured.  (Koerner  does  not  lay  much  stress  on  neuritis  in 
meningeal  irritation  in  children,  and  cites  a  case  in  which  he 
was  urged  to  operate  on  account  of  double  choked  disc.  It 
was  a  serous  meningitis  of  mild  type,  and,  as  pulse  and  gen- 
eral condition  were  good  and  weight  was  increasing,  he  tem- 
porized.    Recovery  was  spontaneous.) 

lilau.* — It  is  advisable  to  consider  any  disturbance  of  ocular 
motility  occurring  in  the  course  of  an  otitis  media  as  sugges- 
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tive  evidence,  s>-mptoni  of  secondary  involvement  of  the  lab> 
rinth  or  of  intracranial  complications.  For  the  diagnostic 
value  (V'erwerthung)  of  ocular  symptoms  in  the  diagnosis  of 
intracranial  complications,  it  is  of  prime  importance  to  de- 
termine whether  morbid  changes,  particularly  of  the  fundus, 
can  be  induced  by  middle  ear  disease.  Cases  cited  to  sub- 
stantiate such  a  possibility  were  all  suspicious  of  already  ex- 
isting complications,  and  were  so  considered  by  the  observers 
themselves.  Ocular  symptoms  are,  then,  of  definite  signifi- 
cance, to  the  extent  that  they  api)ear  to  develop  only  when 
otitis  has  involved  the  interior  of  the  skull,  with  the  e.xception 
of  nystagmus,  which  may  be  excited  as  a  refle.x  on  irritation 
of  the  "tonus  labyrinth"  (semicircular  canals).  Hyperemia  of 
the  nerve,  neuritis,  choked  disc,  render  it  highly  probable  that 
we  have  to  deal  with  threatening  or  existing  intracranial  com- 
plication, but  do  not  justify  any  conclusions  as  to  their  nature. 
On  the  other  hand,  the  absence  of  intraocular  changes  by  no 
means  excludes  the  presence  of  intracranial  suppuration,  so 
that  in  the  presence  of  other  characteristic  symptoms  the  neg- 
ative result  of  ophthalmoscope  has  absolutely  no  significance. 
It  is  of  importance  as  corroborating  the  other  symptoms  and 
clinching  the  diagnosis  when  present. 

Burnett'  quotes  T.  R.  Pooley  to  the  effect  that  "if  the  optic 
neuritis  is  found  in  connection  with  purulent  inflammation  of 
the  ear,  the  diagnosis  of  extension  of  ear  disea.se  to  the  brain 
is  certain,  no  matter  whether  other  evidence  exists  or  not." 
Unfortunately  it  does  not  explain  the  nature  of  the  intra- 
cranial lesion,  and.  while  optic  neuritis  in  chronic  otorrhea, 
or  even  acute  otitis,  would  be  an  urgent  indication  for  imme- 
diate mastoid  opening,  its  occurrence  must  be  considered  only 
in  connection  with  other  symptoms  as  an  indication  for  an  ex- 
ploratory opening  into  the  cranium. 

Optic  neuritis  is  usually  not  observed,  or  only  slightly  marked, 
in  uncomplicated  sinus  thrombosis ;  it  is  sometimes  found  with 
extradural  abscess.  In  cavernous  sinus  thrombosis,  due  to 
the  passage  of  infection  from  the  middle  ear  by  the  carotid 
canal  (Koerner)  edema  about  brow  and  orbit,  exophthalmos, 
paralysis  of  extraocular  muscles,  immobility  of  the  globe  (due 
to  orbital  cellulitis),  edema  of  lids,  chemosis  of  conjunctiva 
and  choked  disc  on  the  side  of  the  chroiiic  aural  suppuration, 
are  seen. 

In  otitic  cerebral  absce<;s  an<l  in  extradural  abscess  neuritis 
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is  frequent.  Optic  acoustic  aphasia  is  usual  in  abscess  of  left 
temporal  lobe,  or  in  the  right  lobe  if  the  patient  be  left  handed. 
Ptosis  of  left  upper  lid  has  been  seen  in  left  temporal  lobe 
abscess  (Steinbruegge).  Sensory  aphasia  with  homonymous 
hemianopsia  with  preservation  of  pupillary  reaction  points  to 
temporal  lobe. 

Symptoms  of  extradural  abscess  or  of  sinus  thrombosis 
always  dominate  and  mask  those  of  brain  abscess.  This  ap- 
plies to  fundus  changes  also. 

Cerebellar  abscess  shows  varying  pupils,  the  wider  being  on 
the  side  of  the  abscess,  conjugate  deviation  away  from  affected 
side,  horizontal  nystagmus,  abducens  paralysis,  lagophthalmus, 
due  to  facial  paralysis.  Double  optic  neuritis  is  often  the  only 
symptom,  but  the  fundus  may  remain  normal  even  in  fatal 
cases"  Cerebellar  abscess  is  very  likely  to  obstruct  circula- 
tion of  cavernous  sinus  and  ophthalmic  vein. 

Meningitis. — No  mention  of  ocular  symptoms. 

Bezold." — Labyrinthine  suppuration  shows,  at  least  in  early 
stages,  characteristic  symptoms  of  irritation,  subjective  dizzi- 
ness, vertigo  even  while  lying  down,  disturbance  of  gait,  hori- 
zontal nystagmus  when  gaze  is  directed  to  the  sound  side,  and 
vomiting.  Nystagmus  may  be  rotary  and  always  disappears 
(destruction  of  ampullar  organs)  sooner  than  the  dizziness. 
Often  complicated  by  fatal  meningitis  and  cerebellar  abscess. 

Extradural  pus  collections  may  give  no  clinical  signs. 

Operate  after  eight  weeks  in  acute  otitis,  and  after  several 
months  of  fruitless  treatment  of  fetid  discharge  in  chronic 
cases  to  find  the  source  of  continued  suppuration. 

Choked  disc  and  double  edema  of  both  lids  speak  for  throm- 
bosis of  both  cavernous  sinuses. 

In  brain  abscess,  optic  neuritis,  oculomotor  or  abducens 
paralysis.  Otitic  leptomeningitis  may  start  from  anv  point  of 
a  sinus  thrombosis,  or  from  brain  abscess  which  has  ruptured 
into  ventricle  or  subarachnoid  space.  Extradural  abscess  may 
cause  necrosis  of  dura  and  spread  to  arachnoid  and  pia. 

Dench.  Serous  meningitis  (1903). — Most  frequent  paralyses 
those  of  the  third,  fourth  and  sixth  nerves.  Paralysis  of  the 
third  nerve  causes  at  first  contraction  and  later  dilatation  of  the 
pupil.  An  early  symptom  is  failure  to  respond  to  light.  Where 
local  paresis  exists,  divergent  strabismus  is  probablv  the  most 
frequent  symptom.  The  fundus  will  most  generally  show 
either  a  choked  disc  or  an  incipient    swelling    of    the    optic 
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papilla,  li  1^  strong  corroboration  of  the  other  symptoms  of 
meningitis,  but  is  found  in  any  intracranial  lesion  which  in- 
creases pressure.  Sinus  thrombosis.  Presence  of  choked  disc 
will  confirm  the  diagnosis  in  doubtful  cases. 

Brain  abscess. — Choked  disc  may  be  present,  but  is  not 
characteristic  of  abscess  alone. 

Cerebellar  abscess. — Choked  disc  is  often  present. 

Hrieger.** — Fundus  changes  are  generally  missing  in  uncom- 
plicated extradural  abscess,  and  arouse  suspicion  of  other  en- 
docranial  complications.  Extradural  compression  causes  dis- 
turbances in  fundus  which  are  rapidly  compensated.  Re- 
peated examination  may  detect  transitory  fundus  changes. 
.\bducens  paralysis  is  not  infrequent.  Kessel  reports  paralysis 
of  abducens  and  oculomotor  nerve  of  the  opposite  side,  due  to 
collateral  edemjt'of  meninges  or  brain,  and  not  to  direct  com- 
I)ression. 

Purulent  leptomeningitis.  While  Pitt  found  the  fundus 
normal  in  all  uncomplicated  cases  and  while  Knies  claims  optic 
neuritis  as  the  most  valuable  diagnostic  aid.  the  truth  lies  in 
the  middle.  His  experience  agrees  with  that  of  Hansen,  that 
al>out  half  the  cases  show  changes  of  the  fundus  which  are 
sufficiently  marked  and  unambiguous  to  allow  a  diagnosis. 
But  these  changes  never  appear  as  typical  choked  disc.  They 
are  rather  in  the  nature  of  optic  neuritis,  and  vary  from  slight 
hyperemia  to  entire  obscuration  of  the  margin  of  the  disc. 
Crcnerally  double,  occasionally  unilateral,  or  unequal  in  de- 
gree, or  even  more  marked  on  the  side  of  the  sound  ear.  In 
the  cases  with  insidious  onset  optic  nerve  changes  were  rarely 
seen  at  an  early  stage  before  manifest  symptoms  developed. 
The  pupils  show  a  markedly  rapid  variation  between  contrac- 
tion and  maximum  dilatation. 

Abducens  and  oculomotor  paralysis  are  not  always  due  to 
localization  of  the  purulent  process  at  the  base,  but  may  be  due 
in  still  circum.scribed  meningitis  to  general  increase  of  pressure 
in  the  cerebrospinal  fluid  and  be  present  as  the  only  symptom 
for  some  time  before  the  meningitis  becomes  generalized. 

Nystagmus  may  be  present  in  the  form  characteristic  of 
labyrinthine  disease  or,  more  correctly,  of  implication  of  the 
semicircular  canals,  i.  e.,  horizontal  oscillations  when  the  gaze 
is  directed  toward  the  sound  side.  After  generalization  of  the 
purulent  process,  and  not  infrequently  after  operation,  the 
nystagmus  also  becomes  generalized  m  the  sense  of  occurring 
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with  all  ocular  rotations,  either  constantly,  and  even  when  the 
eyes  are  at  rest  or  the  lids  closed,  or  only  when  an  object  is 
fixed.  This  would  indicate  a  spreading  of  the  suppuration 
from  the  horizontal  to  the  other  two  semicircular  canals,  in- 
dependent of  movements  of  the  eye. 

Conjugate  deviation  is  rare. 

Serous  meningitis.  Eye  symptoms,  as  neuritis  of  slight  de- 
gree, never  as  choked  disc,  with  only  slight  hyperemia  of  the 
papilla.  May  be  transitory  or  develop  early,  but  may  also  ap- 
pear later  (Hegner)  even  several  days  after  increase  of  intra- 
cranial })ressure  had  been  relieved  by  operation.  Abducens 
paralysis  may  be  the  only  symptom  of  serous  meningitis  local- 
ly, due  to  compression  at  the  base.  A  case  of  nuclear  lesion  on 
the  floor  of  the  fourth  ventricle,  causing  paralysis  of  asso- 
ciated motion  (Blick-laehmung)  has  been  reported  by  Brieger. 

Kirchner." — Cavernous  sinus  thrombosis  may  develop  early 
not  only  in  the  chronic  but  in  acute  otitis  media, 'especially 
after  influenza.  Exophthalmus,  edema  of  the  lids,  paralysis 
of  extraocular  muscles,  disturbance  of  vision,  are  the  usual 
symptoms. 

Kyle,  J.  J.^" — Purulent  leptomeningitis.  Contraction  of 
pupils,  loss  of  light  reflex,  later  dilatation. 

Thrombosis.  Optic  neuritis  is  one  of  the  symptoms  (quot- 
ed from  Ballance).  Extradural  abscess.  Occasionally  optic 
neuritis  a  suggestive  symptom. 

IvOve,  J.  K." — Meningitis.  Pupils  contracted,  reaction  to 
light  lessened.  Later,  optic  neuritis  is  often  present,  pupils 
unequal  and  dilated.     Ptosis  and  squinting  may  occur. 

Sinus  thrombosis  may  simulate  meningitis.  Optic  neuritis 
may  be  present.  Brain  abscess.  In  early,  irritation  stage, 
pupils  contracted,  photophobia.  Later  unequal  and  do  not 
respond  to  light.  In  temporosphenoidal  abscess,  third  nerve 
may  be  involved,  and  ptosis,  accommodation,  paralysis  and 
oculomotor  paralysis  of  all  but  external  rectus  (abducens)  oc- 
cur. Optic  neuritis  occurs  in  about  half  the  cases  of  cerebral 
and  60  per  cent,  of  cerebellar  abscess. 

Koerner.^^ — Extradural  abscess.  Neuritis  not  unusual 
(Pitt,  Lane,  Johnson,  Zaufal).  Of  11  uncomplicated  cases, 
8  normal.  Of  20  uncomplicated  in  Schwartze's  clinic  (Gru- 
nert),  all  normal.  Koerner  cites  two  cases,  however,  of  marked 
.changes,  both  in  children,  with  extradural  abscess  in  posterior 
fossa.     In  one  case  the  neuritis  increased  after  evacuation  of 
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the  abscess,  particularly  on  the  sound  side.  In  the  other, 
double  choked  disc,  also  more  marked  on  the  sound  side,  first 
appeared  after  operation.  Cure  in  both.  There  was  a  poss- 
ible complication  with  sinus  affection  in  both. 

Knies*  view  as  to  the  importance  of  optic  neuritis  in  diag- 
nosis of  meningitis  is  not  shared  by  Koerner.  The  cases  of 
Kipp  and  of  Andrews  were  not  subjected  to  autopsy,  and  the 
histories  read  like  complication  with  sinus  phlebitis  and  ex- 
tradural abscess,  respectively.  In  serous  meningitis,  partic- 
ularly in  children,  optic  neuritis  has  been  observed  in  light 
as  well  as  in  severe  cases.  This  is  the  more  surprising,  as 
neuritis  is  missed  so  often  in  purulent  meningitis. 

Thrombosis,  neuritis  and  choked  disc  common  in  cavernous 
■^inus  thrombosis.  Koerner  has  not  seen 'it  in  sigmoid  sinus 
thrombosis,  uncomplicated.  Leutert  saw  neuritis  in  1  of  10 
cases.  Hansen,  3  in  8  uncomplicated  cases.  Jansen  finds  the 
changes  often  and  finds  them  of  diagnostic  value. 

Jansen  has  seen  nystagmus  in  sinus  thrombosis  and  extra- 
dural abscess. 

I'.rain  abscess.  Neuritis  frequent,  but  not  invariable.  Gen- 
erally double  and  more  marked  on  the  side  of  the  abscess.  I^te 
symptom  and  not  marked,  and  may  advance  after  evacuation 
f  the  abscess.  Sight  often  but  slightly  affected,  and  con- 
secutive atrophy  rare  Hansen.  12  cerebral  abscess.  2  with 
vessel  changes  and  4  with  optic  neuritis;  7  cerebellar.  2  optic 
muriti-  In  one  of  the  latter,  neuritis  only  on  side  of  abscess, 
in  ;i  doul)le  and  equal,  in  4  more  marked  on  abscess  side. 

Total  amaurosis  seen  in  3  cases  by  MacEwen  and  Berridge. 
reported  in  detail  by  Koch  (Otit.  kleinhirn  Abscess..  Berl., 
i<<.*  »  Operation  in  one  case,  with  disappearance  of  amaur- 
In  one  fatal  case  there  was  complicating  ventricular 
serous  meningitis  and  purulent  leptomeningitis.  Case  3.  autopsy 
incomplete.  Xothin<T  <;imilar  b^^  K.>*mi  r.1^c«T\-.>f|  jn  cerebral 
abscess. 

Hemianopsia  generally  due  to  lesion  of  the  internal  capsule. 
<-r  when  situated  in  occipital  lobe  to  subcortical  lesion  of  the 
r>]<Ui-  radiation.  These  are  distant  symptoms  due  to  pressure 
of  abscess  on  neighboring  regions  and  edema  of  brain  sub- 
stance. 

Oculomotor  palsy  frequent  Temporosphenoidal  abscess  of 
at  all  considerable  size  invariably  causes  paralysis  of  some  side, 
generally  incomplete  and  limited  to  pupillary  fibers  and  levator 
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(ptosis  and  accommodation  paralysis),  occasionally  involving 
all  branches. 

Pupillary  mydriasis  common  in  cerebellar  abscess. 
Abducens  paralysis  may  be  homolateral  or  crossed.    It  is  of 
little    diagnostic    value,    occuring    in    serous    meningitis    and 
spontaneously  healing  complications. 

Conjugate  deviation  may  be  toward  side  of  abscess.  (Kal- 
mus,  Moos)  or  away  from  it  (Schwartze,  Acland  and  Ballance, 
Hansberg,  Winter  and  Deansley).  Nysjtagmus  (Mueller, 
Winter  and  Deansley,  Ballance,  Barling,  Okada).  It  is  a  ques- 
tion whether  this  is  not  a  labyrinthine  symptom. 

Partial  or  complete  oculomotor  paralysis  is  a  valuable  sign  of 
temporosphenoidal  abscess. 

In  children,  brain  tumor  (tubercle)  not  infrequently  com- 
plicates suppuration  in  the  temporal  bone.  Choked  disc  speaks 
more  for  tumor,  neuritis  for  abscess.  Chorioidal  tubercle  may 
be  discovered. 

Knapp,  H.^^ — Pachymeningitis  externa;  epidural  or  extra- 
dural abscess.  Symptoms  of  meningitis  are  present  in  irrita- 
tion in  many  cases — headache,  slight  rise  of  temperature, 
choked  optic  disc,  pressure  pain,  somnolence,  slowing  of  pulse, 
stiffness  of  neck,  but  these  symptoms  are  too  indefinite  to  make 
a  diagnosis. 

Pachymeningitis  interna,  subdural  or  intradural  abscess  with 
softening  and  abscess  of  adjacent  brain  substance — circum- 
scribed encephalitis — occurs  when  pia  and  arachnoid  are  ag- 
glutinated over  inner  surface  of  an  infected  area  of  the  dura 
and  exudation  or  perforation  takes  place.  If  not  adherent 
purulent  leptomeningitis  results.    Optic  neuritis  is  rare. 

Sinus  thrombosis  and  pyemia.  As  the  last  of  eight  symptoms 
in  importance  and  frequency,  Koerner  mentions  stupor  and 
optic  neuritis  as  present  only  in  complication  with  encephalic 
abscess  and  meningitis. 

Brain  abscess,  four  stages,  initial,  manifest,  latent,  terminal. 
Optic  neuritis,  earlier  and  more  pronounced  on  the  diseased 
side,  is  one  of  the  symptoms  of  brain  pressure. 

Homonymous  hemianopsia,  on  record  seven  times,  probably 
would  have  been  found  oftener  if  looked  for  regularly. 

Partial  or  total  paralysis  of  the  motor  communis  oculi  and 
abducens  nerves,  conjugated  deviation  of  the  eyes  (to  either 
side),  and  nystagmus,  are  rare  and  indefinite  symptoms. 

Lake,  R." — Meningitis.   In  progressive  cases,  intolerance  of 
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light,  at  times  amounting  to  photophobia,  becomes  marked. 
The  pupils,  which  are  comnwnly  unequal,  react  to  light,  but 
usually  more  or  less  slowly  than  normal.  Optic  neuritis  or 
papillitis  will  in  most  cases  be  noted.  After  development  of 
tlie  lethargic  state  the  pupils  often  l)ecome  widely  though  un- 
ecjually  dilated,  and  all  reaction  to  light  is  gradually  lost,  -while 
in  basic  cases  a  tendency  to  squinting  is  more  frequently  noted. 
Nystagmus  may  be  present  in  later  stages. 

Extradural  abscess.  It  is  rare  to  find  optic  papillitis  in  un- 
complicated cases. 

Brain  abscess.  Pupil  on  affected  side  frequently  contracted 
and  only  reacts  sluggishly  to  light  and  accommodation,  in 
which  case  the  abscess  will  be  found  to  be  small,  relatively,  but 
if  it  is  of  large  size  the  pupil  on  the  same  side  will  be  both 
dilated  and  stable.  Paralysis  of  the  third  nerve  on  the  same 
side  as  the  abscess  is  a  variable  sign  ;  optic  neuritis,  or  papillitis, 
is  found  during  the  whole  of  this  stage  and  may  be  only  on  the 
affected  side. 

Cerebellar  abscess.  In  second  stage  there  is  not  infrequently 
conjugate  deviation  of  the  eyes  to  the  side  opposite  to  the  lesion, 
along  with  optic  neuritis.  Lateral  nystagmus  with  large  ex- 
cursions is  especially  frequent  in  lateral  lobe  abscess,  the  move- 
ments of  the  eyeball  are  toward  the  side  on  which  the  abscess  is 
situated.  Rotary  nystagmus  points  toward  involvement  of  the 
middle  lobe.  (These  considerations  seem  to  be  largely  hypo- 
thetical. If  the  movements  of  the  eyeball  are  toward  the  side, 
any  side,  there  must  be  deviation,  if  not,  there  is  merely  hori- 
zontal nystagmus.  Lake  may  mean  that  nystagmus  develops 
only  when  the  eye  looks  toward  the  affected  side. — P.  H.  F.) 

A  final  decision  on  such  points  is  often  impossible  until  a 
large  number  of  cases  has  been  collected,  critically  studied, 
classified  and  analyzed  and  a  statistical  study  made  of  the  re- 
sults. Statistical  studies  of  this  sort  have  been  made  in  Ger- 
many by  Sessos,  Hansen,  and  by  Koerner,  whose  cases  were 
supplemented  a  year  or  two  later  by  Takabatake.  In  this  coun- 
try there  have  been  no  analyses  of  large  series  of  cases,  al- 
though various  otologists  have  reported  their  observations  of 
specially  interesting,  grave  or  successfully  treated  cases  of 
brain  abscess,  meningitis  and  sinus  thrombosis. 

Hansen's  statistics  comprise  97  cases,  of  which  45,  about  46,4 
per  cent.,  showed  optic  nerve  changes,  while  Koerner  reports 
54  cases  with  positive  ophthalmoscopic  findings  in  16,  or  29.6 
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per  cent.  Sessous  (Lucae  Festschrift,  1905)  discusses  104 
cases,  5  per  cent,  of  all  those  treated  at  the  Berlin  clinic  from 
1895  to  1905.  Ophthalmoscopic  changes  were  most  frequently 
noted  in  meningitis  complicated  with  sinus  thrombosis,  least 
often  in  extradural  abscess.  A  normal  fundus  is  no  proof  of 
absence  of  intracranial  complication,  nor  does  the  presence  of 
fundus  changes  allow  us  to  draw  any  but  the  most  limited  and 
cautious  conclusions  as  to  their  presence.  This  also  holds  true 
in  regard  to  prognosis  as  to  recovery.  Fundus  changes  are  of 
diagnostic  importance  only  when  other  cerebral  symptoms  are 
lacking.  This  is  in  marked  contrast  to  the  view  of  Ostmann 
cited  above,  that  fundus  changes  clinch  a  diagnosis  already 
made  probable  by  other  symptoms,  but  are  of  no  value  by  them- 
selves, and  to  the  opinion  of  Koerner  and  of  Hansen,  who  at- 
tach great  importance  to  positive  findings  in  the  ocular  fundus 
•in  suspected  cases  of  intracranial  suppuration.  Hansen  sums 
up  his  observations  as  follows :  "Fundus  changes  may  occur  in 
any  intracranial  complication.  Least  frequently  (18  per  cent.) 
in  extradural  abscess,  and  then  more  often  in  the  deep  seated 
than  in  the  perisinuous  variety,  they  are  most  often  observed, 
87.5  per  cent.,  in  cases  which  had  been  considered  as  hyperemia 
of  the  brain  and  meninges,  or  serous  meningitis,  in  57  per  cent, 
of  uncomplicated,  and  47  per  cent,  of  complicated  purulent 
meningitis  (about  50  per  cent,  of  all  meningitis),  in  50  per  cent. 
of  cerebral,  and  29  per  cent,  of  cerebellar  abscess,  37.5  per  cent, 
of  uncomplicated  and  47.5  per  cent,  of  complicated  sinus 
thrombosis  (agreeing  with  Jansen).  In  other  words,  fundus 
changes  are  about  equally  frequent  in  the  various  forms  of 
otogenous  intracranial  suppuration,  occurring  in  about  44  per 
cent.  Neuritis  is  the  most  common  condition,  slight  neuritic 
change,  vessel  changes  on  the  disc  next  in  frequency,  while  real 
choked  disc  is  unusually  rare  (3  per  cent.)  and  occurs  only 
under  certain  definite  conditions.  Both  eyes  were  affected  in 
the  great  majority  (80  per  cent.)  of  positive  cases,  and  the 
changes  were  usually  (75  per  cent.)  more  marked  on  the  affect- 
ed side,  although  the  opposite  condition  was  noted  in' 9  per  cent. 
Unilateral  involvement  of  the  fundus,  observed  in  20  per  cent, 
of  the  positive  cases,  was  invariably  situated  on  the  side  of  the 
ear  affection.  In  brain  abscess  the  fundus  changes  were  almost 
invariably  (87.5  per  cent.)  bilateral,  and  more  marked  on  the 
affected  side  (50  per  cent,)  or  of  equal  intensity  (37.5  per 
cent.).     Hansen  does  not  agree  with  Koerner,  MacEwen  and 
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Oppcnhciin  that  funiius  changes  in  brain  abscess  are  not  in- 
frt(iucutly  found  on  the  side  opposite  the  intracranial  lesion. 
\  -  other  symptoms  of  intracranial  complications  are  often  vari- 
able, evanescent,  scanty  and  obscure,  and  the  recognition  of 
these  ominous  conditions  consequently  difficult  and  uncertain, 
positive  evidence  of  fundus  changes,  which  can  always  be  de- 
tected when  present  (except  in  cases  of  opacity  of  the  media, 
as  cataract,  etc.)  is  of  undeniable  and  decided  value.  Their 
development  in  otitis  suppuration  always  indicates  the  presence 
of  some  intracranial  complication,  for  it  is  an  unproven  and 
improbable  assumjHion  that  middle  ear  disease  alone,  without 
endocranial  suppuration,  can  induce  morbid  changes  in  the 
optic  disc.  As  such  changes  are  found  in  only  about  one-half 
of  all  cases  of  intracranial  complication,  their  absence  is  never 
to  he  considered  as  positive  evidence.  Fundus  changes  are  of 
definite  importance  in  suppurative  otitis,  as  their  development, 
even  in  the  absence  of  all  other  cerebral  symptoms,  indicates 
some  intracranial  complication,  and  accordingly  a  more  severe 
affection.  The  prognosis  of  intracranial  complication  itself,  on 
the  other  hand,  is  not  influenced  by  the  presence  of  fundus 
changes,  as  the  latter  may  occur  in  the  least  dangerous  as  well 
in  the  most  serious  forms,  and  in  mild  as  well  as  in  severe  or 
even  fatal  cases  of  a  single  form.  Ophthalmoscopic  examina- 
tion should  be  made  in  every  case  of  otitis  suppuration,  and  re- 
peated frequently  in  case  there  is  any  unusual  feature  in  the 
progress  of  the  case  or  even  the  slightest  cerebral  disturbance. 
The  otologist  should  carry  out  these  examinations  himself,  as 
this  is  the  only  guarantee  for  their  regular  methodical  per- 
formance and  record.  Disc  changes  are  an  immediate  indica- 
tion for  opening  the  mastoid  in  a  case  of  middle  ear  suppura- 
tion which  for  any  reasons  has  not  been  operated.  The  sub- 
sequent course  of  the  case  must  then  decide  whether  further 
surgical  intervention  is  necessary. 

Koemer  agrees  in  the  main  with  Hansen  as  to  fundus 
changes  being  bilateral,  even  when  the  intracranial  disease  is 
limited  to  one  side,  in  the  great  majority  of  cases,  and  as  to 
the  presence  or  absence  of  fundus  changes  having  no  signifi- 
cance for  the  prognosis  of  the  intracranial  complication.  In 
purulent  meningitis  he  comes  to  quite  different  conclusions,  all 
of  his  6  uncomplicated  cases  having  had  normal  optic  disc  up 
to  the  time  of  death,  while  of  the  8  complicated  cases  6  showed 
fundus  changes.     Simple  thrombosis  caused  disc  changes  in 


152  PERCY     FRIDENBERG. 

only  1  of  5  cases.  One-sided  occlusion  of  the  cranial  sinuses, 
it  seems,  is  not  sufficient  to  produce  venous  congestion  in  the 
eyeground,  and  this  applies  as  well  to  the  sudden  disturbance 
of  circulation  incident  to  jugular  ligation  as  to  the  more  gradual 
stoppage  by  thrombosis  or  endophlebitis.  Only  about  25  per 
cent,  of  all  cases  of  intracranial  suppuration  showed  optic  nerve 
changes.  They  are  more  generally  absent  than  present,  and 
more  apt  to  indicate  a  combination  of  conditions  than  any  one 
complication.  Thus  of  18  cases  of  a  single  complication  only 
3  showed  fundus  changes,  and  even  in  these  there  was  some 
suspicion  of  another  form  of  intracranial  suppuration.  Koer- 
ner  sums  up  as  follows :  The  variety  of  fundus  change,  neuritis 
and  choked  disc,  respectively,  does  not  allow  any  conclusions 
as  to  the  character  of  the  intracranial  complication.  A  more 
marked  development  of  fundus  changes  on  one  side  does  not 
indicate  exclusive  or  even  predominant  involvement  of  the  cor- 
responding half  of  the  cranium.  Fundus  changes  do  not 
influence  the  prognosis,  and  even  advance  of  these  changes 
after  evacuation  of  pus  in  the  cranial  cavity  does  not  alone 
make  the  outlook  any  worse. 

My  statistics  and  conclusions  are  based  on  a  study  of  the 
records  of  the  New  York  Eye  and  Ear  Infirmary  from  1905  to 
1907.  Of  a  total  of  19,129  cases  of  ear  disease  treated  during 
these  two  years,  11,176  were  affections  of  the  middle  ear  and 
Eustachian  tube,  1,0G4  aflfections  of  the  mastoid.  There  were 
11  cases  of  cerebral,  25  of  epidural,  and  73  of  subperiosteal 
absces.s ;  12  of  jugular  vein  and  13  of  lateral  sinus  thrombosis. 
These  figures  represent  the  cases  so  diagnosticated  on  admis- 
sion. The  full  number  of  complicating  intracranial  cases  is  to  be 
determined  only  from  the  report  of  operations  which  is  shown 
on  Table  1,  which  shows  16  exploratory  and  65  curative  oper- 
ations for  sinus  thrombosis,  24  exploratory  and  6  curative  for 
brain  abscess  ;  31  ligations  of  the  internal,  and  1  of  the  external 
jugular,  and  2  extirpations  of  the  internal  ear  for  labyrinthine 
supi)uratibn.  These  cases  were  operated  on  by  or  in  the  service 
of  Drs.  Dench,  McKernon,  Bacon,  Whiting,  Lewis,  Adams, 
W.  S.  Bryant,  Rae,  J.  D.  Richards,  Stevens,  Kenefick  and 
Brandegee.^^ 

.\  study  of  these  records  shows  that  the  great  majority  of 
cases  of  intracranial  otitic  complications  were  examined  at 
some  time  or  another  during  the  stay  in  the  institution,  for 
evidences  of  changes  in  the  fundus  oculi.     A  few  cases  were 
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ii>'i  s, ,  examined,  either  on  account  of  death  having  come  on 
suddenly  a  short  time  after  admission,  or  because  the  classic 
symptoms  of  intracranial  disease  assured  the  diagnosis,  or 
finally  because  the  symptoms  receded  immediately  ofter  opera- 
tion. These  reasons  are  of  practical  weight,  but  from  a  scien- 
tific ixjiiit  of  view  it  is  to  l)e  regretted  that  systematic  examina- 
tions of  the  fundus  are  not  made  in  every  case  of  operative  ear 
disease.  The  presence  of  choked  disc  or  of  an  optic  neuritis 
several  days  after  operation  is  oi)en  to  several  interpretations 
in  regard  to  the  period  of  development  of  the  causal  complica- 
tion, whereas  its  significance  is  very  much  less  ambiguous  in 
case  a  normal  fundus  was  found  at  a  previous  examination. 
Koerner  lays  stress,  and,  justly,  on  the  im|)ortance  of  repeated 
examinations  "up  to  the  time  of  cure  or  death,  i.  e  ,  until  the 
diagnosis  has  been  established,  etc."  The  corroboration  of  the 
ophthalmoscopic  findings,  or  rather  of  the  diagnosis  which  they 
are  to  assist,  is  unfortunately  l)eset  with  more  than  usual  dif- 
ficulty. In  the  case  of  recovery  the  character  of  the  ailment 
is  often  no  more  positively  determined  than  it  was  before,  or, 
at  all  events,  there  is  no  certainty  of  such  degree  as  to  enable 
us  to  stamp  the  diagnosis  as  a.2:reeing  with  the  intraocular 
changes  or  not.  The  findings  at  operation  may  be  of  value, 
especially  in  the  event  of  positive  evidence,  in  the  form  of  the 
evacuation  of  pus,  of  a  brain  abscess,  of  an  occluded,  thickened 
or  ulcerated  sinus,  discolored  meninges  or  subdural  abscess 
formation,  but  in  other  cases  they  fail  to  clinch  the  diagnosis. 
The  only  absolute  verification,  namely,  by  examination  po.st- 
mortem.  is  excluded,  of  course,  in  case  of  recovery,  and 
frequently  by  the  inability  to  obtain  permission  for  autop.sy. 
This  is  the  rule  rather  than  the  exception,  and  unfortunately  it 
is  just  in  the  most  serious  cases,  those  dying  of  cerebral  com- 
plications, that  an  addition  to  our  definite  knowledge  would  be 
of  greatest  value.  From  this  point  of  view  our  statistics,  no 
matter  how  large,  are  much  less  instructive  than  the  smaller 
ones  of  continental,  and  particularly  of  German,  observers,  who 
liave  been  enabled  in  the  great  majority  of  cases  to  corroborate 
or  disprove  the  intra  vitam  clinical  diagnosis  by  autopsy  and 
pathologic  examination  postmortem.  The  postulate  of  examina- 
tion by  experienced  and  skilful  ophthalmologists  is  fully  met  in 
the  c?se  of  the  institution  cited  in  my  study,  as  it  has  a  large 
and  active  eye  department,  and  numbers  among  its  surgeons 
Gruening,  Bull,  Derby,"  Callan.  Weeks.  Marple  and  other  well- 
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known  oculists.  The  internes,  too,  have  with  few  exceptions 
had  a  double  service,  with  ample  practice  in  the  use  of  the 
ophthalmoscope  and  the  study  of  fundus  conditions  both  in  the 
in-  and  out-patient  department.  In  many  instances  the  name 
of  the  examiner  is  mentioned,  and  in  some,  several  consultants 
have  expressed  their  opinions  as  to  the  fundus  conditions. 
Where  no  examiner  is  specified  the  ophthalmoscopic  findings 
were  made  by  the  house  surgeon.  In  case  of  doubt  or  of  un- 
usual conditions  the  attending  surgeons  were  called  on  for  an 
opinion.  As  in  many  other  reports  of  fundus  conditions  ac- 
companying otitic  complications,  it  appears  that  there  is  not 
sufficient  attention  paid  to  the  necessity  of  a  strict  diflferentia- 
tion  between  optic  neuritis  and  choked  disc,  or,  in  the  case  of 
already  established  atrophy,  to  the  distinction  between  the  sim- 
ple and  the  postneuritic  form.  While  in  the  latter  case  it  may 
not  always  be  easy  even  for  the  experienced  ophthalmologist 
to  detect  slight  traces  of  previous  inflammation  about  an  atro- 
phic disc,  such  as  irregularity  of  outline,  proliferation  or  ir- 
regular distribution  of  pigment  along  the  disc  margin,  filling  up 
of  the  lamina  cribrosa  with  connective  tissue,  irregularity  of 
lumen,  thickening  of  vessel  walls  or  connective  tissue  striae  in 
their  course,  some  or  most  of  which  changes  may  be  wanting, 
there  is  usually  no  doubt  at  all,  in  a  specific  concrete  case, 
whether  we  have  to  deal  with  neuritis  or  choked  disc,  at  least 
in  the  early  stage.  And  here,  again,  is  a  reason  for  early  as 
well  as  for  repeated  ophthalmoscopic  examinations ;  a  choked 
disc  may  be  engrafted  or  superadded  to  a  neuritis,  or  rice  versa, 
in  a  case,  respectively,  of  an  intracranial  inflammation,  such 
as  meningitis  being  complicated  by  a  process  which  greatly 
increases  brain  pressure,  as,  for  example,  brain  abscess  or  in- 
ternal hydrocephalus,  or,  on  the  other  hand,  in  the  still  more 
unusual  event  of  inflammatory  changes  in  the  meninges  occur- 
ring in  brain  abscess  or  thrombosis. 

The  scope  of  this  presentation  does  not  permit  of  a  detailed 
consideration  of  the  pathogenesis  and  mechanical  development 
of  choked  disc  and  optic  neuritis,  a  subject  of  practical  import 
for  the  interpretation  of  clinical  pictures  in  cerebral  disease, 
particularly  as  there  is  still  a  diflference  of  opinion  as  to  the 
exact  manner  in  which  these  intraocular  conditions  are  brought 
about,  and  a  number  of  conflicting  theories  to  explain  them. 
We  may  in  a  general  way  accept  the  prevalent  opinion  that 
choked  disc  is  due  to  embarrassment  of  venous  oflF-flow  from 
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the  giobe  due  to  pressure  on  the  nerve  either  by  sheaths  dis- 
tcuded  with  Inflammatory  fluid  exudate,  solid  mass,  or  edemat- 
ous transudate,  or  to  edema  of  the  nerve  itself,  as  from  neuritis, 
and  is  accordingly  purely  or  mainly  of  mechanical  origin,  while 
neuritis  may  be  due  to  circulatory  disturbance,  to  bacterial  in- 
fection, to  the  action  of  toxins  working  at  a  distance  from  a 
purulent  focus,  to  mechanical  compression  as  in  choked  disc, 
or  to  a  combination  of  some  or  all  of  these  factors.  For  the 
practical  purpose  of  the  otologist  choked  disc  signifies  a  morbid 
process  which  has  resulted  in  a  compression  of  brain  tissue  or  at 
least  in  diminution  of  free  space  and  so  to  a  rise  in  intracranial 
pressure,  while  optic  neuritis  points  to  an  inflammation  of  or 
in  the  immediate  neighborhood  of  the  meninges  and  an  exten- 
sion of  this  process  either  by  continuity,  or  more  probably  by 
circulating  bacteria  or  toxins,  to  the  sheaths,  and  eventually  to 
the  substance,  of  the  optic  nerve. 

The  two  conditions  are  dissimilar  in  sjTnptomatology,  clinical 
course,  and  to  a  certain  extent  in  prognosis.  Choked  disc  is 
characterized  by  protrusion,  often  amounting  to  several  di- 
opters, marked  edema,  generally  marked  dilatation  or  tortu- 
osity of  the  veins,  with  narrowed  arteries.  Retinal  hemorrhages 
are  not  infrequent.  The  nerve  fibers  become  swollen  and  the 
nerve  head  appears  made  up  of  radiating  strije.  often  fleckei 
with  linear  hemorrhages  and  resembling  a  chrysanthemum. 
There  is  no  marked  irregularity'  or  obscuration  of  the  disc 
margin.  In  extreme  cases,  of  course,  the  intense  congestion 
may  induce  slight  inflammatory  changes  so  that  there  may  be 
a  mild  neuritis  in  addition.  After  relief  of  excess  pressure  in 
the  cerebrospinal  fluid  a  marked  degree  of  choked  disc  may 
entirely  disappear.  Atrophy  is  an  unusual  sequela  and  is  usu- 
ally attributable  to  complicating  neuritis  or  to  intercurrent  dis- 
ease of  the  ner\'e  or  descending  degeneration  or  inflammation 
from  central  disease.  In  neuritis,  there  is  usually  little  or  no 
swelling  of  the  disc,  so  that  protrusion  is  not  noted.  Hyperemia, 
on  the  other  hand,  is  marked,  and  the  outlines  of  the  disc  soon 
become  indistinct  or  entirely  invisible.  This  in  marked  con- 
trast to  papillary'  stasis,  in  which  the  disc  is  often  enormously 
swollen  and  prominent,  yet  distinctly  visible.  The  obscuration 
of  the  disc  in  neuritis  may  be  so  marked  that  the  position  of 
the  nerve  head  is  merely  indicated  by  or  rather  to  be  inferred 
from  the  converging  vessels  at  the  center  of  the  fundus.  Marked 
changes  in  the  caliber  or  course  of  the  vessels  are  infrequent. 
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almost  exceptional.  On  the  other  hand,  we  note  changes  in 
the  vessel  walls  in  the  form  of  perivascular  striations,  connective 
tissue  proliferation  starting  at  the  disc  and  accompanying  veins 
and  arteries  out  along  the  fundus,  as  well  as  deposits  of  fibrin 
in  the  physiologic  excavation  of  the  disc,  i.  e.,  in  the  lamina 
cribrosa  as  well  as  at  the  margin.  Of  course,  these  changes 
are  often  obscured  by  the  intense  hyperemia  and  inflammation 
of  the  disc  and  by  a  fine  opacity  of  the  posterior  layers  of  the 
vitreous  and  edema  of  the  central  part  of  the  retina  which  al- 
most invariably  accompanies  this  condition.  It  is  only  in  the 
later  stages,  particularly  that  of  postneuritic  atrophy,  a  frequent 
sequela,  that  these  processes  are  made  manifest  by  irreg- 
ular outline  of  the  disc,  blocking  up  the  lamina  and  physio- 
logic excavation,  and  veiling  of  the  markings  of  the  cribrosa, 
perivascular  connective  tissue  strands,  and  by  pigment  deposits 
on  the  disc  or  along  its  margins.  Retinal  hemorrhages  are  rare 
in  uncomplicated  optic  neuritis.  When  present  they  may  be 
due  to  choked  disc,  to  vessel  wall  changes  caused  by  mechanical 
obstruction  of  the  circulation,  or  to  vascular  disease  of  a  septic 
nature,  as  in  pyemia  or  metastatic  or  septic  retinitis. 

In  the  construction  of  the  table  I  have  spoken,  quite  gen- 
erally, of  fundus  changes,  as  opposed  to  the  normal  eyeground, 
in  order  to  render  the  comparison  of  positive  and  negative  find- 
ings more  simple  and  graphic.  In  each  case,  however,  the 
fundus  conditions,  whether  neuritis  or  choked  disc,  and  their 
distribution  in  one  or  other  fundus  or  both,  whether  equally,  or 
predominantly  on  one  side,  are  indicated  by  the  signs  which 
are  explained  in  the  footnote.  In  the  same  table  the  cases  are 
arranged  in  two  main  divisions,  according  as  they  resulted  in 
death  or  recovery,  so  that  it  is  possible  to  compare  the  frequency 
and  severity  of  the  fundus  changes  in  mild  and  in  fatal  cases 
for  every  variety  of  intracranial  complication.  This,  it  seems 
to  me,  makes  it  much  easier  to  get  a  general  view  of  the  sub- 
ject than  if  we  follow  the  example  of  Hansen  and  of  Koerner 
and  construct  a  number  of  tables  dealing  separatelv  with  the 
factors  of  distribution,  severity,  frequency  and  result.  We  are 
better  able  to  judge  of  the  prognostic  significance  of  the  pres- 
ence or  absence  of  fundus  changes  in  endocranial  complications 
if  each  form  of  disease  is  shown  separately  than  if  we  make  two 
categories,  death  and  recovery,  and  compare  the  fundus  find- 
ings in  the  two  divisions  for  the  entire  number  of  cases.  In- 
structive facts  may  be  obscured  by  such  figures  which  are  actu- 
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ally  out  of  place.  For  it  is  evident  that  figures  which  show  a 
remarkably  high  percentage  of  fundus  changes  in  fatal  cases 
of.  let  us  say.  sinus  thrombosis,  will  be  balanced  and  lose  their 
identity  if  combined  with  others  showing  indeterminate, 
negative  or  even  opposite  conditions  in  abscess  or  meningitis. 
The  same  considerations  apply  to  a  statistical  study  of  the  dis- 
tribution of  fundus  changes,  meaning  the  occurrence  in  one 
or  other  eye  with  greater  frequency  or  severity,  and  the  sig- 
nificance, if  any,  of  bilateral  changes. 

A  study  of  the  individual  and  various  forms  of  intracranial 
complications  does  not  bear  out,  in  my  statistics,  the  conclusion 
of  Kocrner  that  the  presence  or  absence  of  fundus  changes  is 
of  no  value  in  the  prognosis  of  intracranial  complications.  The 
results  as  to  distribution  are  also  less  ambiguous.  Koerner 
found  intraocular  changes,  without  exception,  in  every  instance, 
bilateral,  and  more  often  to  a  more  marked  degree  on  the 
sound  than  on  the  affected  side. 

EXTRADURAL   ABSCESS. 

In  6  cases  of  uncomplicated  extradural  abscess  the  fundus 
was  invariably  found  normal.  In  8  cases  complicated  with  sinus 
thrombosis  there  were  fundus  changes  in  3  (37.5  per  cent.), 
all  bilateral. 

MENINGITIS. 

In  purulent  leptomeningitis  without  other  complications, 
changes  of  the  nerve  head  were  found  in  4  out  of  5  cases,  all  of 
which  ended  fatally.  The  changes  were  bilateral  in  all  but  one 
case,  in  which  they  were  limited  to  the  side  corresponding  to 
the  mastoid  involvement.  In  this  case,  choked  disc  was  found, 
which  in  another  was  associated  with  optic  neuritis  of  the  other 
eve.  Of  9  complicated  cases  neuritis  was  found  in  6,  slight 
changes  in  the  vessels  in  1,  and  a  normal  fundus  in  but  2.  The 
intraocular  disturbance  was  without  exception  bilateral. 

SINUS  THROMBOSIS. 

In  sinus  thrombosis  fundus  changes  were  found  much  more 
frequently  than  might  have  been  expected  from  the  reports  of 
previous  statistics.  Of  17  uncomplicated  cases,  no  less  than  12 
showed  decided  fundus  changes.  All  the  fatal  cases.  12  in 
number,  showed  fundus  changes,  while  the  5  without  fundus 
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changes  all  recgvered.  In  these  cases,  too,  the  intraocular  dis- 
turbance was  always  bilateral,  with  the  exception  of  the  case 
reported  by  Gruening  and  included  in  my  statistics,  already 
mentioned,  and  one  other,  in  which  a  thrombosis  of  the  central 
retinal  vein,  probably  of  metastatic  origin,  was  the  only  fundus 
change.  In  sinus  thrombosis  with  extradural  or  perisinuous 
abscess,  of  7  cases  which  recovered  only  2  showed  neuritis. 
Of  the  8  fatal  cases,  one  was  normal,  the  other  showing  double 
neuritis.  In  all  of  this  group,  again,  the  fundus  changes  were 
bilateral,  except  in  a  case  of  general  thrombosis  of  the  sinuses 
complicated  with  meningitis  on  one  side  only,  strange  to  say, 
and  it  was  a  question  to  which  of  the  two  intracranial  complica- 
tions the  intraocular  condition  was  to  be  attributed.  The  other 
cases  of  complication  with  meningitis  are  grouped  under  the 
latter  heading  above.  Of  the  entire  series  of  thrombosis  cases, 
28  in  number,  changes  were  found  in  17  (61  per  cent.).  This 
observation  is  in  marked  contradiction  with  the  figures  of  Han- 
sen, who  found  them  in  only  37  per  cent,  of  his  thrombosis 
cases,  and  of  Koerner,  who  had  5  uncomplicated  cases,  all  but 
one  with  normal  fundus.  In  view  of  these  figures  we  must 
modify  Koerner's  conclusion  that  unilateral  occlusion  of  the 
venous  channels  in  lateral  sihus  and  jugular  does  not  seem 
sufficient  in  most  cases  to  cause  congestion  in  the  ocular  fundus. 

BRAIN    ABSCESS. 

One  case  of  uncomplicated  temporosphenoidal  abscess  and  3 
of  uncomplicated  cerebral  abscess  showed  normal  conditions 
in  the  fundus.  In  one  case  of  uncomplicated  brain  abscess  there 
was  neuritis.  Reviewing  the  combination  of  observations  thus 
briefly  reported,  we  may  still  say  that  changes  in  the  fundus 
oculi  may  be  absent  in  all  and  any  forms  of  endocranial  aflFec- 
tion,  but.  and  this  is  almost  as  unfortunate  from  the  standpoint 
of  diflferential  diagnostics,  they  may  also  be  present  in  any  and 
all,  with  the  possible  exception  of  uncomplicated  extradural 
abscess.  An  exclusive  or  more  markedly  unilateral  ocular  in- 
volvement is  rare  and  generally  without  significance,  but  in 
sinus  thrombosis  it  may  be  a  valuable  sign.  The  prognostic 
significance  of  fundus  changes  for  the  course  of  the  intracranial 
complication  is  somewhat  obscured  by  the  fact  that  mild  cases 
are  often  not  examined  ophthalmoscopically,  while  in  the  fatal 
cases  the  condition  of  the  fundus  is  more  apt  to  have  been  in- 
vestigated at  some  time  or  another.    It  would  appear  that  the 
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ve  of  neuritis  in  thronilHjsi.s  i>  of  good  omen,  as  it  was  not 
...  J  in  a  single  one  of  my  fatal  cases,  but  the  presence  of 
neuritis  does  not  make  the  outlook  more  grave,  as  there  is  about 
ual  percentage  of  recovery  and  of  death  after  it  has  been 
■  'i. 
Dr.  J.  D.  Richards,  of  New  York,  has  been  kind  enough  to 
give  me  the  results  of  his  own  experience  in  this  field.  He  has 
seen  extradural  abscess  produce  i>apillitis  in  three  cases,  in  all 
of  which  it  was  on  the  aflPected  side.  What  percentage  this  is 
he  is  unable  to  state,  but  thinks  it  must  be  exceedingly  small. 
In  sinus  thrombosis  it  is  probably  not  over  5  per  cent.  Richards 
has  not  seen  the  high  percentage  referred  to  by  some  writers 
as  associated  with  thrombosis.  A  point  of  interest  in  the  sinus 
cases  to  which  Jansen  and  he  have  called  attention  is  that  those 
cases  which  showed  neuroretinitis  had  the  jugular  throm- 
Ixjsed.  In  these  cases  the  inferior  petrosal  is  also  blocked  and 
the  damming  back  of  venous  blood  upon  the  cavernous  sinus 
and  thus  upon  the  ophthalmic  vein  and  intraocular  vessels  is 
probably  responsible.  He  believes  that  when  we  have  a 
stifficient  number  of  observations  to  enable  us  to  draw  definite 
conclusions,  this  agency  of  jugular  bulb  thrombosis  in  the 
causation  of  fundus  changes  will  be  corroborated.  .\t  least 
three  of  the  cases  collected  by  me  seem  to  support  this  view. 
In  one  (4.3)  there  was  a  thrombus  in  the  lower  part  of  the  sinus 
only,  probably  implicating  the  bulb,  and  double  optic  neuritis. 
In 'another  (fit),  ending  fatally,  there  was  neuritis  on  the 
thrombosed  side  and  later  positive  evidence  of  cavernous  sinus 
involvement  in  the  form  of  edema  of  the  eyelids,  beginning  on 
the  affected  side  and  afterwards  involving  both  eyes.  In  a 
third  case  (56),  the  sinus  was  apparently  normal  at  operation. 
A  peaked  temperature  curve,  pressure  pain  along  the  jugular, 
and  slight  neuritis,  more  marked  on  the  affected  side,  led  to 
evacuation  of  the  sinus  and  excision  of  the  jugular  vein,  fol- 
lowed bv  recovery.  In  this  case  it  would  seem  that  there  was 
a  priman.'  thrombosis  of  the  vein,  which  at  the  time  the  mastoid 
was  opened  had  not  yet  involved  the  upper  part  of  the  sinus. 
The  conditions  were  almost  paralleled  in  Gniening's  case,  which 
I  have  included  in  my  statistics,  as  the  fundus  changes  were 
found  only  on  the  affected  side,  and  the  sinus  appeared  healthy 
not  only  at  the  primary  operation,  but  at  the  time  of  jugular 
extirpation.  On  incision,  however,  it  was  found  to  centain  an 
infected  clot,  so  that  here,  too,  it  seems  quite  probable  that  there 
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was  a  primary  bulb  thrombosis  with  very  httle  tendency  to  ad- 
vance upwards,  but  with  rapid  infectious  softening. 

Comparing  the  results  of  his  own  investigation  with  those  of 
Hansen,  Sessous  and  Koerner,  the  writer  has  but  little  to  add, 
except  in  corroboration.  The  absence  of  fundus  changes  in  a 
given  case  has  no  significance.  Its  presence,  on  the  other  hand, 
is  of  the  greatest  importance.  This  bearing  is  not  strictly  diag- 
nostic, as  we  can  not  draw  any  conclusion  from  the  presence  of 
fundus  changes  as  to  the  nature  of  the  intracranial  affection, 
but  it  is  an  absolute  indication  of  the  presence  of  some  complica- 
tion, and  as  such  makes  it  advisable,  if  not  imperative,  to  ex- 
plore the  cranial  cavity  and,  if  possible,  remove  the  source  of 
suppuration  and  of  local  as  well  as  systemic  infection.  To  put 
the  case  in  a  nut-shell,  fundus  changes  may  be  absent  in  intra- 
cranial complications,  but  intracranial  complications  are  never 
absent  with  fundus  changes.  The  otologist  should  make  his 
own  ophthalmoscopic  examinations.  This  does  not  imply  that 
an  ophthalmologist  is  not  to  be  consulted  in  a  doubtful  case  and 
the  observations  compared.  Early  and  repeated  examinations 
in  each  and  every  case  can  only  be  assured  by  the  ability  of  the 
aural  surgeon  to  use  the  ophthalmoscope  with  skill  and  experi- 
ence. Ophthalmoscopic  examination  is  usually  neglected  unless 
the  previous  history  or  the  development  of  other  symptoms  of 
intracranial  involvement  directly  suggest  it.  Early  and  repeated 
examinations  would  add  greatly  to  the  value  of  our  statistics 
and  to  our  knowledge  of  the  pathogenesis  and  significance  of 
fundus  changes,  and  routine  examination  on  admission  of  all 
operative  cases  would  not  only  supply  much  valuable  material, 
but  avoid  the  loss  of  important  observations  due  to  the  fre- 
quent impracticability  of  carrying  out  an  ophthalmoscopic  ex- 
amination on  the  sudden  development  of  ominous  symptoms, 
the  preparation  for  further  urgent  operation,  or,  indeed,  sudden 
death. 

In  addition  to  the  observations  on  fundus  changes,  I  wish  to 
report  quite  briefly  on  one  or  two  other  ocular  symptoms.  In 
a  comparatively  large  number  of  cases  of  generally  uncom- 
plicated otitis  or  mastoiditis,  edema  of  the  eyelids  limited  to  the 
aflfected  side  was  found  as  an  expression  indicative  of  a  marked 
involvement  of  the  zygoma  cells  (1,  9,  15,  29),  complicated  in 
2  cases  (9,  29)  by  subperiosteal  abscess.  The  same  symptom 
was  found  in  3  cases  of  secondary  inflammatory  infection  of 
the  soft  parts,  after  removal  of  all  diseased  bone  (25,  26,  29) 
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ill  urUitiary  furuuculo^is  of  the  external  auditory  canal  ( 14. 
63)  and  in  stitch-hole  abscess  developing  a  week  or  two  after 
0|)eration  (10.  'i.'O-  In  two  cases,  finally,  this  edema  of  the  lids 
was  due  to  conditions  which  had  no  connection  or  only  an  in- 
direct connection  with  the  otitis,  as  erysipelas  (71)  and  frontal 
sinusitis  (11).  Lid  edema  as  a  symptom  of  intracranial  com- 
plication was  observed  in  3  cases.  Once  in  spontaneous  re- 
covery from  a  probably  incomplete  sinus  thrombosis  (21),  again 
bilaterally  in  sigmoid  sinus  thrombosis  with  thrombosis  or 
stasis  in  the  cavernous  sinus  (67).  Ophthalmoplegia  occurred 
in  2  cases  of  brain  abscess  (2,  ID),  and,  again,  as  an  expression 
of  mechanical  fixation  of  the  globe  by  inflammatory  products 
in  the  orbit,  in  thrombosis  of  the  cavernous  sinus  (38).  Con- 
vergent strabismus  was  noted  in  meningitis  (72).  meningitis 
with  sinus  thrombosis  (64).  and  menins^itis  with  epidural  ab- 
scess (32.  57,  59).  Abducens  paralysis  occurred  in  one  case 
of  uncomplicated  (  ?)  middle  ear  suppuration,  and  once,  proba- 
bly as  a  result  of  traumatism,  after  exploratory  incision  of  the 
brain  (13).  once  in  combination  with  paralysis  of  the  trochlearis 
in  a  case  of  brain  abscess  with  meningitis  (30).  and  in  one  case, 
finally,  of  meningism  following  sinus  thrombosis  (55).  Con- 
jugate deviation  of  the  eyes,  as  well  as  nystagmus,  was  found 
in  several  cases  of  brain  abscess  and  meningitis,  and  in  one  of 
lateral  sinus  thrombosis,  but,  as  the  case  histories  and  autopsy 
records,  respectively,  of  these  cases  did  not  completely  explain 
the  symptoms  or  establish  the  diagnosis  on  a  pathologic-ana- 
tomic basis,  they  will  not  be  condsidered  further. 
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plications  in  which  an  ophthalmoscopic  examination  was 
made.  They  are  one  case  of  lateral  sinus  thrombosis 
(Gruening),  and  two  cases  of  cerebellar  abscess  (Dench,  A. 
Knapp).  Gruening's  case  was  particularly  interesting  as 
there  was  bilateral  mastoiditis  with  exposure  of  both  sin- 
uses at  operation.  Characteristic  temperature  changes 
arousing  suspicion  of  thrombosis,  an  examination  of  the 
fundus  was  made  and  hyperemia  of  the  discs  found  on 
both  sides.  On  only  one  side,  however,  did  this  progress 
to  optic  neuritis,  and  on  the  strength  of  this  finding,  and 
in  spite  of  the  absence  of  evident  local  changes  in  the 
sinus  wall  of  this  side,  and  the  presence  of  some  discol- 
oration on  the  other,  the  apparently  healthy  sinus  was 
opened  and  found  to  contain  an  infected  clot.  Here  the 
diagnosis  was  made  by  the  ophthalmoscope  alone,  not 
only  unsupported,  but  actually  contradicted  by  the  local 
signs. 
16  July,   1907. 


IV. 

A    CASE    ul'    THROMBOSIS    UF    THE    I'OSTERIOR 

CEREBRAL  \  EIXS  AND  ARTERY.  ENCEPHALITIS. 

PURULENT  LEPTOMENINGITIS.  LATERAL 

SINUS    PHLEBITIS    AND    PARIETAL 

THROMBOSIS  FOLLOWING 

MASTOIDITIS. 

By  W.  Sohier  Bryant.  A.  M..  M.  D.. 
New  York. 

A  well-nourished  woman  50  years  of  age  was  seen  by  the 
writer  in  consultation  at  the  Manhattan  State  Hospital.  She 
had  a  history  of  having  had  grippe  more  than  four  weeks 
previously,  since  which  her  mind  had  become  unbalanced.  The 
physical  condition  of  the  patient  had  been  of  negative  interest 
except  for  diminished  thoracic  expansion,  up  to  the  day  her 
temperature  began  to  rise  without  any  apparent  cause.  Three 
days  previous  to  the  rise  of  temperature  her  physical  examina- 
tion was  negative.     Her  ears  showed  nothing  abnormal. 

On  the  fourth  day  after  the  commencement  of  the  rise  of 
temperature,  rales  and  scattered  patches  of  exaggerated  breath- 
ing were  noted  at  both  bases  behind.  The  right  ear  began  to 
discharge  thin  pus.  On  the  sixth  day  of  the  illness,  the  patient 
appeared  very  sick.  Discharge  from  right  ear  continued.  Some 
tenderness  behind  ear  and  indefinite  earache.  Lungs — dullness, 
rales,  and  exaggerated  respiratory  sounds  over  lower  half 
of  both  lungs  behind.  Heart  .sounds  very  weak.  On  the  sev- 
enth day  the  patient  appeared  better.  Discharge  from  the ' 
right  ear  had  ceased.  No  mastoid  tenderness  and  little  aural 
discomfort.  Lungs  slightly  improved.  Hemoglobin.  TO  per 
cent.    Iveucocytes.  22.000.     Ear  irrigation  continued. 

On  the  eighth  day  the  author  did  a  complete  mastoid  opera- 
tion for  acute  mastoiditis.  Free  myringotomy.  The  mastoid 
was  opened  in  the  usual  way  by  first  removing  the  tip,  which 
appeared  perfectly  normal.  The  mastoid  was  very  cellular, 
especially  inferiorly  and  posteriorly,  where  the  cells  were  filled 
with  granulations,  and  there  was  free  bleeding.  Only  two 
minims  of  pus  were  found  which  was  located  over  the  region 


164  W.   SOHIER  BRYANT. 

of  the  lateral  sinus  far  back.  The  bone  covering  the  sinus 
appeared  healthy.  The  sinus  was  not  exposed.  The  dura  mater 
of  the  middle  fossa  was  exposed  through  the  tegmen  antri 
posteriorly.  It  was  very  slightly  congested  and  had  slightly  in- 
creased tension.  The  wound  was  washed  and  closed  over  a 
small  drain.  Iodoform  gauze  was  put  into  the  canal  and  a  wet 
saline  dressing  outside.  Time  consumed,  35  minutes.  Took 
anesthetic  well.  Returned  to  bed  in  fair  condition.  Examina- 
tion of  the  pus  from  the  cells  showed  large  diplococci.  Bac- 
terial examination  of  the  blood  was  negative. 

The  ninth  day  of  the  illness  or  first  day  after  operation: 
Radial  pulse  very  weak.  Lungs  apparently  unaffected  by  the 
anesthetic.  Leucocyte  count,  20,600.  Second  day :  Examina- 
tion. Pupils  small,  regular  and  active.  No  stiffness  of  neck, 
Knee-jerk  slight  on  right,  absent  on  left.  Achilles  reflex  pres- 
ent on  left,  absent  on  right.  Some  tendency  to  Babinski  sign 
in  left  great  toe.  Spinal  puncture,  5  cc.  slow  flowing,  clear 
fluid  withdrawn ;  no  blood.  Microscopic  examination  showed 
encapsulated  diploccoci  similar  to  those  found  in  the  mastoid 
pus,  staphylococci  and  a  few  bacilli  and  blood  cells.  No  poly- 
nuclear  leucocytes.  Examination  of  the  blood  culture  negative. 
Heart  regular  and  rapid.  Lungs  unchanged.  Patient  dull, 
restless,  no  pain.  No  motor  symptoms  observable.  Patient 
gradually  became  weaker,  lungs  more  edematous.  Radial 
pulse  entirely  lost.  Temperature  ranging  from  lOS**  to  106" 
followed  by  death  on  the  eleventh  day  of  illness  and  the  third 
day  after  operation. 

AUTOPSY   BY  DR.  GI.ANVILLE  Y.   RUSK. 

"Remains  of  a  moderately  well-nourished  female.  Pupils, 
circular,  equal,  moderately  dilated.  The  amount  of  cerebro- 
spinal fluid  moderately  increased.  Over  the  right  convexity, 
the  subdural  space  shows  a  puriform  cerebro-spinal  fluid  and 
the  convexity,  especially  along  the  Sylvian  fissure,  is  covered 
with  a  somewhat  granular  fibrino-purulent  exudate ;  the  exudate 
is  for  the  most  part  in  the  meshes  of  the  pia-arachnoid  or  strips 
off  with  it,  except  near  the  anterior  end  of  the  temporal  fossa, 
where  for  an  area  about  3x5  cm.  the  exudate  is  closely  adherent 
to  the  dura.  The  veins  over  the  right  hemisphere  are  more 
prominent  than  over  the  left,  the  large  veins  over  the  temporal 
lobe  and  along  the  Sylvian  fissure  being  the  most  marked.  On 
opening  the  lateral  sinus,  it  is  found  to  contain  an  adherent 
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thrombus,  staiUh-  ai.Uiiorly  at  the  junction  of  the  superior 
petrosal  sinus  with  the  lateral  sinus  and  extending  backward 
about  5  cm.  along  the  superior  and  outer  wall  of  the  lateral 
sinus.  A  thrombotic  plug  is  also  present  at  the  mouth  of  the 
jugular  foramen.  The  point  of  most  adherent  pus  formation  to 
the  dura  lies  about  an  area  approximately  5  mm.  in  diameter, 
wlierc  the  overlying  bone  has  l)een  removed  during  operation, 
and  which  is  situated  about  2  cm.  above  and  slightly  behind  the 
auditory  meatus.  Smears  from  the  intracranial  pus  show  strep- 
tococci in  short  chains.  Sections  from  the  cortex  show  typical 
leptomeningitis  with  occasional  strei)toc(xci,  the  inflammatory 
process  not  invading  the  brain  substance.  Unusually  good 
examples  of  phagocytosis  are  present.  The  large  nerve  cells 
show  examples  of  acute  alterations  of  moderate  grade." 

Mastoid  wound  in  good  condition,  clean  and  healing  by  first 
intention.  The  parietal  thrombus  of  the  lateral  sinus  covers 
and  enters  the  mouths  of  the  posterior  cerebral  veins.  Throm- 
bosis of  right  posterior  cerebral  veins  and  artery.  Thrombus 
of  jugular  foramen  appears  to  be  more  recent  than  the  parietal 
thrombus  of  the  lateral  sinus.  The  meninges  of  the  cerebel- 
lum and  left  hemisphere,  normal.  Ventricles,  normal.  Lungs 
filled  with  fluid.  Death  due  to  mastoiditis  and  pulmonary 
edema. 

Capitulation. — The  author  was  unable  to  find  any  references 
in  literature  to  a  similar  extension  of  infection  from  the  mas- 
toid cells.  The  case  seems  to  be  unique  in  this  respect  that  the 
infection  from  the  mastoid  crossed  the  lateral  sinus  without  en- 
croaching upon  its  lumen  to  any  extent,  entered  the  posterior 
cerebral  veins  and  caused  a  fatal  leptomeningitis  which  was 
out  of  all  proportion  to  the  comparatively  slight  mastoid  in- 
volvemt^nt  wbirb  wa<;  obscured  hv  the  concomitant  pulmonary 
sign^ 

An  interesting  point  shown  at  autopsy  was  the  presence  of 
two  separate  and  distinct  thrombi  of  different  age.  on  the  same 
side ;  one,  of  the  lateral  sinus ;  the  other,  of  the  jugular  foramen. 

The  differential  diagnosis  between  the  complicated  mastoid 
affection  and  lung  affection  was  aided  by  the  lack  of  parallelism 
of  the  respiration,  pulse,  and  temperature  curves  and  by  the 
improvement  in  the  condition  of  the  lungs  independent  of  the 
amelioration  of  the  septic  condition.  In  this  case  there  was  no 
macroscopic  connection  between  the  mastoid  infection  and  the 
meningitis. 
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The  temperature  curve  was  not  characteristic  of  sinus  throm- 
bosis since  the  rises  were  maintained  for  a  time,  blunting  the 
characteristic  saw-teeth.  After  the  mastoid  operation  the  ques- 
tion of  jugular  ligature  was  not  raised  because  the  temperature 
curve  did  not  indicate  thrombosis.  The  character  of  the  old 
thrombus  found  at  autopsy  was  not  the  kind  likely  to  give  rise 
to  a  characteristic  temperature  curve.  The  question  of  other 
intracranial  explorations  was  considered  and  was  decided 
against  because  of  extreme  weakness  of  the  circulation.  The 
autopsy  showed  the  certain  futility  of  any  such  procedure  owing 
to  the  extensive  leptomeningitis. 

The  history  has  been  compiled  from  the  hospital  record 
kindly  furnished  by  Dr.  William  Mabon,  from  the  patho- 
logic notes  contributed  by  Dr.  Glanville  Y.  Rusk,  and  from 
the  author's  own  clinical  and  autopsy  notes. 


V. 

A  11. 1. A  I'UK  LU.NbhKX  Ailb-U  lA   liili  TRKAT.MiiNT 

OF  CERTAIN  AFFECTIONS  OF  THE 

NOSE  AND  EAR. 

By  Harry  L.  Myers,  M.  D., 
Norfolk,  Va. 

Some  one  has  aptly  said  "it  is  better  to  be  conservative  in 
radicalism  than  radical  in  conservatism."  The  difficulty  in  this 
age  of  advanced  surgery  seems  to  be  in  finding  the  safe  channel 
between  the  Scylla  of  conservatism  and  the  Charybdis  of 
radicalism.  1  fear  that  I  shall  not  be  able  to  point  out  the  way 
in  these  troubled  waters,  but  I  hope  to  create  a  discussion  at 
this  meeting  by  which  I  may  learn  the  better  to  avoid  the 
dangerous  rocks  on  either  side. 

With  greater  experience.  I  believe  that  there  has  arisen  a 
spirit  of  conservatism  among  us  which  will  continue  to  grow. 
The  literature  of  the  day  confirms  this  and,  recently,  my  courage 
to  present  this  subject  has  been  not  a  little  strenghtened  by  ar- 
ticles from  some  of  our  best  men,  expressing  their  belief  in 
conservative  methods  of  treatment  in  diseases  of  the  ear  and 
nose.  It  seems  to  me  that  it  is  in  the  surgical  treatment  of 
nasal  diseases  especially  that  more  conservatism  is  needed. 
The  antrum  of  Highmore,  owing  to  its  size,  peculiar  shape 
and  dependent  position,  is  not  only  particularly  liable  to  infec- 
tion but  most  frequently  suffers  from  involvement  of  the  sinuses 
situated  above  it,  collecting  their  secretions  which  pour  down, 
thus  sometimes  acting  as  a  reservoir  and  assuming  the  appear- 
ance of  guilt  when  it  is  really  innocent. 

The  operation  upon  this  sinus  through  the  inferior  meatus 
marks,  in  my  opinion,  one  of  the  greatest  advances  in  the 
surgen>*  of  the  nose  and  is  really,  compared  to  the  external 
operation,  a  victory  for  conser\'atism  in  that  it  is  now  used 
almost  exclusively  in  work  on  this  sinus,  except  in  those  cases 
in  which  there  is  sufficient  necrosis  to  demand  an  external 
oi>ening.  I,  however,  think  that  even  this  operation,  on  account 
of  its  ease  of  performance  and  the  lack  of  the  necessity  of  gen- 
eral anesthesia  in  many  cases,  is  apt  to  tempt  us  to  destroy  a 
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large  piece  of  the  inferior  turbinate  and  a  goodly  portion  of  the 
inner  wall  of  the  sinus  when  frequently  we  could  accomplish 
a  cure  by  puncture  through  the  inner  wall  of  the  sinus  under 
the  turbinate,  and  irrigation  of  the  cavity  every  other  day  with 
a  bland  alkaline  solution,  over  a  period  of  three  weeks  or  two 
months.  Many  cases,  which  have  extended  over  months  and 
whose  discharges  were  decidedly  offensive,  have  yielded  to 
these  mild  measures  at  my  hands.  I  do  not  mean  to  say  that 
the  cases  I  have  been  fortunate  with  were  all  cured  by  irriga- 
tion alone.  When  there  is  obstruction  around  the  ostium  of 
the  sinus,  whether  it  be  from  enlarged  turbinate,  deviated  sep- 
tum, polypi,  or  disease  in  the  contiguous  ethmoidal  cells,  I 
have  removed  these  obstructions.  In  fact,  I  may  say  that  in 
nearly  all  except  acute  cases,  and  in  some  of  these,  I  think  it 
will  be  necessary  sooner  or  later  to  remove  the  anterior  end 
of  the  middle  turbinate.  This  is,  however,  a  conservative  meas- 
ure and  does  not  seem  to  do  other  than  good.  I  am  convinced 
that  were  more  work  done  on  the  middle  turbinate  in  these 
cases,  and  less  on  the  inferior,  results  would  in  the  end  be  bet- 
ter. It  has  been  pretty  well  proven  that  the  inferior  turbinate 
has  a  well  defined  place  in  the  moisture  producing  function 
of  the  nose,  and  I  never  could  persuade  myself  that  any  more 
of  it  than  absolutely  necessary  should  be  removed. 

Before  resorting  to  this  operation  we  should  be  as  certain 
as  possible  that  the  antrum  is  not  acting  simply  as  a  reservoir, 
as  under  such  circumstances  we  should  fail  to  accomplish  our 
end,  and  at  the  same  time  would  produce  an  abnormality  to  no 
purpose.  In  most  cases  of  chronic  discharge  from  the  antrum 
there  will  be  found  di.sease  in  other  sinuses  above  it.  and  these 
sinuses  should  be  treated  and  their  secretion  stopped,  if  possible, 
before  more  than  irrigation  is  done  to  the  antrum.  Those 
cases  of  antral  discharge  where  the  trouble  can  be  traced  to 
diseased  teeth,  generally  yield  to  drainage  and  irrigation 
through  a  generous  opening  in  the  tooth  cavity,  after  the 
oflfending  member  has  been  withdrawn.  Greater  patience,  hoAv- 
ever.  is  required  in  these  cases,  as  time  must  be  given  for 
nature  to  throw  off  the  necrotic  tissue  which  mav  have  formed 
in  the  floor  of  the  antrum,  around  the  diseased  root.  I  may 
say  here  that  I  have  experienced  no  trouble  with  food  getting 
in  through  the  opening  in  the  alveolus,  and  I  neither  use  an 
obturator  nor  a  tube.  I  have  experienced  little  trouble  in  the 
cavity  closing,  as  I  direct  the  patient  to  use  a  Moffett's  dental 
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syrinjje  which  has  a  conical  canula  with  a  rather  sharp  point, 
thus  bftng  easy  of  introduction  and  serving  to  push  back  the 
parts  effectively  and  without  pain.  Where  there  is  much  necro- 
sis I  believe  the  older  operation  from  the  outside  is  necessary. 

VV'e  of  the  South  have  fewer  cases  of  disease  of  the  frontal 
sinuses  with  which  to  deal :  most  cases  which  have  come  under 
my  observation  have  been  rendered  comfortable  and  in  many 
cases  cured  of  pain  and  discharge  by  conservative  measures 
within  the  nose.  I  find  that  the  removal  of  the  anterior  end  of 
the  middle  turbinate  and  other  obstructions  to  the  infundib- 
ular op)ening.  together^with  irrigation,  has  been  of  such  service 
that  few  of  my  patients  were  willing  to  have  resort  to  the  ex- 
ternal operation.  I  have  never  tried  the  method  of  boring  ihto 
this  sinus  from  the  nose,  and  I  never  shall,  as  I  consider  it  im- 
possible for  any  one,  however  skillful,  to  know  where  the  end  of 
his  drill  is  going,  and  as  between  this  method  of  treatment  and 
that  of  an  external  opening,  the  external  method  is  the  more 
conservative.  I  think,  however,  one  may  accomplish  much  by 
the  cautious  use  of  the  curettes  in  enlarging  the  canal  in  an 
anterior  direction,  as  recommended  by  Hurd ;  where  there  is 
bulging  of  the  eye  or  tissues,  or  where  pain  is  not  relieved  by 
conservative  internal  methods,  the  external  operation  often  be- 
comes a  necessity. 

I  recognize  that  I  am  treading  on  dangerous  grounds  when 
I  attack  some  of  the  methods  used  to-day  in  dealing  with  sep- 
tal deviations,  but  I  am  afraid  we  are  sometimes  too  bold  in 
the  use  of  the  "window"  resection  operation.  First,  let  me  say 
that  I  feel  that  within  proper  limits  it  is  the  greatest  advance 
in  nasal  surgery,  and  it  will  eventually  be  the  principal  method 
used  for  corrections  of  .septal  deformity.  To  my  mind  the 
dansrcr  of  it  lies  not  in  its  use,  but  its  abuse.  The  more  skillful 
we  become  in  its  technic,  the  more  anxious  we  are  to  remove 
e\'erv  bump  and  projection ;  in  other  words,  we  strive  for  a 
septum  that  looks  perfect.  In  our  enthusiasm  for  such  a  result 
I  believe  we  not  only  at  times  remove  more  tissue  than  is  nec- 
essary', but  sometimes  more  than  is  safe.  It  seems  to  me  that 
what  we  should  strive  for  is  to  remove  as  little  as  possible  in 
order  to  restore  g;ood  nasal  breathing  regardless  of  appearances. 
We  all  know  of  ver>'  crooked  septa  where  nasal  breathing  is 
perfect,  and  a  projection  which  does  not  obstruct  should  be 
left  alone.  I  am  also  of  the  opinion  that  we  cannot  yet  afford 
to  give  up  the  nasal  saw,  for  with  it  we  can  many  times  ac- 
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complish  as  good  a  result  and  we  certainly  feel  more  certain 
of  the  contour  of  the  external  nose. 

The  treatment  of  hypertrophic  rhinitis  has  made  advances 
in  late  years,  due  perhaps  no  little  to  an  improved  armamenta- 
rium and  the  estabished  view  that  it  rarely  does  harm  to  remove 
portions  of  the  turbinate  bodies  with  scissors  and  such  instru- 
ments. 

The  careless  use  of  the  galvano-cautery  has  been  so  criticised 
that  we  are  in  a  fair  way  to  lose  a  very  good  means  of  relief 
in  mild  cases  of  this  trouble ;  a  means  that  is  being  used  to-day 
by  men  of  undoubted  experience,  and  whose  results  are  second 
to  none.    In  those  cases  where  there  is*no  great  thickening  of 

.  the  soft  tissues  but  where  the  patient  complains  of  great  stuffi- 
ness at  times,  and  in  cases  of  intumescent  rhinitis,  where  the 
patient  either  will  not  or  cannot  live  an  out  of  door  life,  I  have 
found  linear  burns  along  the  inferior  turbinate  with  either  the 
galvanic  or  chemical  cautery  to  give  me  most  excellent  results, 
and  I  do  not  believe  our  enthusiasm  for  the  newer  cutting 
methods  should  lead  us  to  abandon  entirely  the  more  conser- 
vative method  in  selected  cases.  Where  there  is  great  hyper- 
trophy or  deformity  the  snare  or  scissors  have  given  me  better 
results,  but  even  then  I  think  as  little  as  possible  of  the  bony 
turbinate  should  be  sacrificed,  except  where  the  middle  tur- 
binate is  concerned,  and  here  I  believe  the  cautery  should  never 
be  used. 

In  chronic  vsuppurative  diseases  of  the  middle  ear,  the  time 

•  to  relinquish  conservative  measures  for  radical  treatment  must 
necessarily  dei>end  upon  several  conditions.  Environment,  for 
instance,  must  be  considered,  for  when  a  patient  lives  within 
easy  reach  of  a  competent  aurist  and  has  the  means  to  obtain 
skilled  treatment,  he.  in  the  absence  of  urgent  symptoms,  may 
frequently  be  made  comfortable  and  rendered  reasonably  safe 
by  the  occasional  use  of  intraaural  methods  of  treatment,  and 
I  am  of  the  opinion  that  we  are  scarcely  justified  in  operating 
upon  such  a  case  radically  when  about  the  only  symptom  of 
annoyance  is  more  or  less  discharge  from  the  ear.  On  the 
other  hand,  the  patient  who  is  suffering  from  a  chronic  aural 
discharge  with  occasional  acute  exacerbation,  who  must  live  far 
removed  from  skillful  treatment,  had  best  submit  to  the  radical 
operation. 

Another  condition  which  would  indicate  the  necessity  for 
radicalism  is  an  unconquerable  offensive  discharge  which  in 


roNSKKVATISM   IN  TREATMENT  OF  NOSE  AND  EAR.  171 

some  c.  V ..  ;  v.ilcrs  the  life  of  the  patient  most  miserable.  When 
the  clearing  out  of  the  tympanic  cavity  from  the  meatus  either 
with  the  curette,  chemicals,  syringe  or  the  operation  of  ossicu- 
lectomy (which,  in  my  experience,  while  not  always  causing 
complete  cure  has  never  failed  to  improve)  does  not  relieve 
pain  and  furnish  good  drainage  and  fails  to  g^reatly  relieve  all 
other  symptoms,  the  radical  operation  should  be  considered. 

When  the  probe  demonstrates  necrotic  bone  in  the  attic  and 
when  cholesteatomatous  material  is  present  in  the  discharges, 
we  must  sooner  or  later  resort  to  radical  measures. 

In  a  report  recorded  some  time  ago  by  Dr.  Harris  before 
this  society,  he  showed  that  during  ten  years  in  one  of  New 
York's  institutions  for  treatment  of  ear  diseases,  out  of  32,000 
odd  cases  of  ear  diseases  there  were  only  60  cases  of  intra- 
cranial involvement.  In  the  same  report  he  shows  from  statis- 
tics of  many  authorities  that  intracranial  involvement  was  very 
rare. 

Koemer  made  the  statement  that  the  radical  operation  is 
indicated  as  soon  as  a  diagnosis  of  chronic  purulent  otitis  me- 
dia is  positively  made,  but  he  also  states  that  he  has  never  seen 
or  heard  of  a  case  of  semi-mucopurulent  discharge  from  the  an- 
trum, without  obstruction  to  the  outflow,  that  resulted  in  intra- 
cranial disease.  In  my  own  experience,  extending  over  a  period 
of  thirteen  years,  I  have  seen  meningitis  once  in  a  chronic  case, 
serous  meningitis  once  in  an  acute  case,  sinus  thrombosis  five 
times  in  acute  cases,  and  twice  in  chronic  cases.  Since  intra- 
cranial complications  seem  to  be  rare  I  have  felt  that  we  should 
employ  every  possible  conservative  means  of  relieving  these 
cases  before  resorting  to  radical  measures,  which  often  not  only 
fail  to  cure,  but  too  often  renders  the  patient's  life  more  miser- 
able. 


VI. 

PRIMARY  NASAL  DIPHTHERIA. 

By  Thomas  Hubrard,  M.  D., 

Toledo,  Ohio. 

Fibrinous  rhinitis  is  a  suggestive  descriptive  name  for  the 
disease  under  consideration,  and  Hke  membranous  rhinitis 
serves  to  link  the  old  with  the  new  pathology  of  diphtheria; 
but  as  membranous  croup  has  given  way  to  the  more  scientific 
expression,  diphtheritic  laryngitis,  so  will  this  type  of  rhinitis 
be  called  primary  nasal  diphtheria. 

There  is  no  doubt  a  form  of  membranous  rhinitis,  with  exu- 
date or  exfoliation,  resembling  the  true  coagulation  necrosis 
of  diphtheria,  caused  by  various  bacteria,  chiefly  cocci,  but  these 
conditions  are  so  rare  that  they  may  be  eliminated  from  con- 
sideration. 

Primary  nasal  diphtheria  is  a  manifestation  of  the  disease 
not  generally  understood  by  practitioners,  and  there  is  lack  of 
clear  forcible  descriptions  in  some  of  the  text  books  devoting 
many  pages  to  diphtheria. 

In  passing  I  would  make  the  criticism  that  we  are  less  care- 
ful in  the  matter  of  diagnosis  than  in  the  early  antitoxin  period 
— ^that  is,  we  do  not  utilize  all  of  the  aids  to  early  accurate 
diagnosis.  As  the  specific  antitoxin  has  grown  in  favor  we  have 
become  content  to  depend  on  the  therapeutic  test.  It  is  all 
very  well  to  say:  "In  case  of  doubt  give  antitoxin,"  but  the 
trouble  is  that  in  laxity  of  diagnostic  zeal  we  forget  to  doubt. 
I  have  seen  primary  nasal  diphtheria  overlooked  so  often  by 
general  practitioners  that  I  feel  justified  in  presenting  clinical 
experiences  and  opinions  of  writers  on  the  subject. 

As  compared  with  faucial  diphtheria  of  the  ordinary  type, 
primary  nasal  diphtheria  differs  in  two  important  features. 
It  is  nearly  always  a  subacute  or  chronic  disease  process,  devel- 
oping insidiously,  and  the  element  of  toxicity  is  comparatively 
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slight.  These  two  clinical  characteristics  we  should  keep  clear- 
ly in  mind. 

Diagnosis  is  often  difficult,  sometimes  impossible,  without 
the  aid  of  the  laboratory  e.xpert.  False  membrane  may  form  in 
any  j>art  of  the  nasal  fossae  or  nasopharynx,  or  we  may  have 
diphtheritic  rhinitis  with  very  little  or  no  coagulation  necrosis, 
only  a  hyperemia  with  a  catarrhal  flux.  These  are  extenuating 
factors  in  tardy  diagnosis,  but  even  in  obscure  manifestations 
there  are  always  suggestive  clinical  symptoms  which  should 
lead  the  careful  observer  to  have  made  a  laboratory  diagnosis 
or  make  a  timely  therapeutic  test  by  administering  antito.xin. 

Nasal  diphtheria  secondary  to  faucial  diphtheria  presents  a 
different  clinical  picture.  It  is  an  extension  of  the  acute  disease 
process,  with  marked  increase  of  toxemia,  and  rarely  escapes 
diagnosis.    It  is  mentioned  only  to  exclude  it  from  discussion. 

There  are  two  types  of  primary  nasal  diphtheria.  In  the  one 
there  is  a  formation  of  false  membrane,  sometimes  to  the  ex- 
tent of  completely  filling  one  or  both  nasal  fossae  with  fibrinous 
casts,  and  a  watery,  acrid,  mucopurulent  discharge;  and  the 
other  is  merely  a  diphtheritic  inflammation  of  the  mucosa  with 
a  copious  watery  discharge  of  acid  muco-pus.  .Altered  blood 
pigment  may  give  a  reddish  or  brownish  tinge  to  the  secretion, 
and  the  nostrils  and  upper  lip  are  usually  excoriated.  As  a 
rule  we  find  the  fibrinous  type  in  older  children,  and  not  rarely 
in  young  adults ;  and  the  catarrhal  type  is  charateristic  of 
primary  nasal  diphtheria  in  infants.  In  both,  as  previously 
stated,  the  disease  runs  a  subacute  or  even  chronic  course,  with 
ver>-  slight  toxemia  considering  the  area  of  tissue  involved,  and 
low  mortality  except  in  very  young  infants  in  whom  mild  sep- 
sis and  nasal  obstruction  interfere  with  nutrition.  The  dis- 
ease as  thus  manifested  in  the  nares  is  in  a  degree  self  limited 
but  may  run  a  course  of  several  weeks,  and  there  is  a  tendency 
to  reinfection  and  relapse. 

Extension  from  nares  to  fauces  is  rare  and  this  is  one  of  the 
puzzling  clinical  features.  It  is  astonishing  to  see  such  an  ex- 
tensive area  of  infection  with  natural  drainage  into  the  throat 
and  no  manifestations  of  faucial  diphtheria  to  be  seen.  Holt 
states  that  extension  downward  does  take  place,  but  ususally 
in  cases  having  the  more  acute  type  of  primary  nasal  diphtheria. 
It  rarely  occurs  in  the  chronic  fibrinous  type. 

.•\nother  remarkable  clinical  feature  of  the  chronic  fibrinous 
type  is  that  one  naris  may  show  evidences  of  extensive  false 
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membrane  deposit  and  the  other  be  free  from  visible  evidences 
of  infection.  The  discharge  may  be  from  one  nostril  only, 
even  in  the  advanced  stage. 

Culture  tests  show  frequently  pure  Klebs-Loeffler,  and  while 
it  is  not  proven  that  these  are  especially  virulent,  indeed  I  sus- 
pect from  clinical  experience  that  they  are  less  than  ordinarily 
virulent,  yet  the  facilities  for  transmission  are  so  much  greater 
than  in  faucial  diphtheria,  the  victim  rarely  being  ill  enough 
to  be  isolated  or  confined  to  one  room,  constantly  using  the 
family  towel  and  drinking  cups,  and  spreading  the  infection  by 
contaminated  fingers,  that  the  net  result  is  widely  disseminated 
infection,  and  the  most  virulent  type  of  faucial  diphtheria  may 
result  in  those  infected. 

This  leads  up  to  a  more  concise  grouping  of  symptoms  which 
should  arouse  suspicion.  Simple  acute  coryza  is  the  mask  be- 
hind which  primary  nasal  diphtheria  invades  the  ranks  of  in- 
fancy and  childhood.  A  watery,  acrid,  purulent  discharge  from 
one  or  both  nostrils  should  always  excite  suspicion  of  primary 
nasal  diphtheria,  and  if  examination  does  not  show  false  mem- 
brane the  laboratory  expert  should  be  sent  for  and  a  culture 
test  made.  A  foreign  body  produces  similar  symptoms  but 
usually  diagnosis  is  easy. 

The  systemic  symptoms  are,  as  stated,  very  mild  and  attract 
little  attention.  A  degree  or  two  of  fever  for  a  few  days,  ma- 
laise and  anorexia,  restlessness  at  night,  due  partly  to  nasal 
obstruction,  are  the  principal  symptoms.  Toxemia  is  not  very 
marked  but  there  may  be  sequellae,  paresis  of  groups  of  muscles 
as  in  ordinary  faucial  diphtheria.  I  have  found  albuminuria 
in  several  cases  in  which  there  were  very  slight  systemic  symp- 
toms. There  is  often  slight  enlargement  of  cervical  glands, 
not  due  necessarily  to  the  diphtheric  process  but  in  part  to 
mixed  infection  and  local  sepsis. 

Primary  nasal  diphtheria  in  infants  merits  most  careful  study 
and  it  is  often  so  obscure  that  it  escapes  detection  even  in  in- 
.stitutions  devoted  to  the  care  of  infants. 

I  will  quote  ftom  the  address  of  Dr.  John  L.  Morse  (assist- 
ant professor  of  pediatrics.  Harvard,  assistant  physician  Chil- 
dren and  Infants'  Hospital)  : 

"Membranous  rhinitis  is  much  more  common  in  infancy  than 
is  usually  supposed.  It  is  generally  of  a  very  mild  type  and  is 
usually  not  suspected  until  other  children  come  down  with 
pharyngeal  or  laryngeal  diphtheria,  and  often  not  even  then. 
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It  is,  perhaps,  the  most  common  source  of  the  epidemics  of 
diphtheria  which  develop  in  hospitals  and  institutions  for  in- 
fants and  children.  My  e.xperience  at  the  Infants'  Hospital 
has  tauj:;ht  me  to  suspect  every  nasal  discharge  in  an  infant, 
especially  if  it  is  irritating. 

"In  spite  of  the  greatest  care  in  the  admission  of  cases  we 
found  it  imposible  to  avoid  epidemics  of  diphtheria  in  the 
hospital  from  this  cause  until  routine  immunization  was  adopt- 
ed. The  babies  now  receive  500  units  of  antitoxin  on  admis- 
sion and  every  three  weeks  afterward.  Since  this  practice  was 
begim.  six  years  ago,  but  one  case  of  pharyngeal  diphtheria  has 
developed  in  the  patients  in  the  hospital,  although  many  un- 
immunized  nurses  and  nursery  maids  have  come  down  with  it, 
and  many  cases  have  been  discovered. 

"The  symptoms  of  nasal  diphtheria  in  infancy  are.  as  a  rule, 
very  mild.  There  is  usually  a  little  snuffles  with  a  slight  nasal 
discharge  and  a  little  nasal  obstruction.  There  is  no  glandular 
enlargement  and  the  constitutional  symptoms  are  wanting  or 
very  mild.  The  nasal  discharge,  however,  is  often  rather  char- 
acteristic, being  thin,  watery  and  acrid,  but.  contrary  to  the 
usual  statements,  rarely  bloody.  It  frequently  irritates  the  up- 
per lip.  causing  crusts  about  the  nares  and  on  the  lip.  A  thin, 
water}',  nasal  discharge,  which  irritates  the  lip.  should,  in  an 
infant,  always  be  examined  bacteriologically.  The  amount  of 
the  discharge  varies  markedly  in  different  cases.  There  is 
almost  never  any  membrane  visible  unless  the  speculum  is  used, 
and  even  then  it  may  not  be  seen.  The  diphtheritic  process 
practically  never  spreads  backwards  and  downwards  to  the 
phan»'nx  and  larynx.  The  diagnosis  must  depend,  there- 
fore, in  most  case:,  on  the  bacteriologic  examination  of  the 
nasal  discharge." 

One  of  my  earliest  cases  was  in  a  family  of  seven  children. 
The  five-year-old  boy  had  diphtheritic  lar>'ngitis,  dyspnea  so 
extreme  that  he  was  unconscious.  I  intubated  and  respiration 
ceased  altogether.  Tracheotomy  and  artifical  respiration  for 
15  minutes  restored  consciousness.  I  then  looked  over  the 
family  and  found  the  culprit.  A  lad  of  twelve  had  an  ex- 
coriated upper  lip  from  an  irritating  watery,  purulent 
discharge  from  both  nares.  A  small  deposit  of  false  membrane 
was  seen  on  the  septum.  He  had  been  in  this  condition  for 
more  than  ten  days,  and  without  the  slightest  throat  s>TTiptom 
or  effect  on  his  general  health,  and  had  been  daily  in  school. 
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Administered  antitoxin  to  all  of  the  family.  Within  24  hours 
three  children  had  faucial  diphtheria  and  two  more  had  diph- 
theria of  larynx,  but  large  doses  of  antitoxin  saved  them  from 
intubation.  All  recovered.  The  discharge  from  the  primary 
nasal  diphtheria  case  showed  Klebs-Loeffler  bacilli. 

In  one  experience  I  had  to  combat  the  opinion  of  the  family 
physician,  a  man  of  wide  experience,  as  he  was  opposed  to  the 
administration  of  antitoxin  for  what  he  termed  purulent  ca- 
tarrh. The  lad  was  apparently  in  good  health  although  there 
had  been  a  watery  discharge  from  both  nostrils  for  more  than 
a  week. 

He  came  to  me  on  account  of  nasal  obstruction,  and  I  dis- 
covered large  plaques  of  firm  white  membrane  on  both  sides 
of  the  septum.  In  this  case  I  administered  6000  units  of  anti- 
toxin and  soon  had  confirmation  of  diagnosis  by  report  of 
bacteriologist.  Within  48  hours  a  younger  brother  and  sister 
had  severe  faucial  diphtheria  and  soon  after  the  mother  and  an 
aunt  had  the  disease.  A  baby  of  13  months  was  given  an 
immunizing  dose  and  had  only  catarrhal  symptoms,  possibly 
mild  nasal  diphtheria. 

Five  or  six  cases  of  primary  nasal  diphtheria  have  been 
brought  to  my  office  and  nearly  always  the  diagnosis  "foreign 
body  in  the  nose"  has  been  suggested  by  the  familv  physician. 
In  fact,  two  had  undergone  operation  for  removal  under  gen- 
eral anesthesia.  This  error  is  referred  to  by  Northrup  (Noth- 
nagel's  System  of  Medicine)  as  being  frequently  observed  in 
dispensary  service. 

Frequently  primary  nasal  diphtheria  runs  its  course  undiag 
nosed,  and  a  tell-tale  sequela,  in  the  nature  of  paresis  of  certain 
muscles,  reveals  the  true  nature  of  what  was  considered  coryza. 
A  young  man  of  IT  returned  from  boarding  school  in  apparent- 
ly good  health  to  spend  a  vacation.  It  was  noticed  that  the 
voice  had  a  peculiar  nasal  character,  and  he  swallowed  fluids 
with  difficulty.  Examination  showed  one-sided  paresis  of  the 
velum  palati.  and  an  excoriated  septal  mucosa,  posterior  third, 
with  small  plaques  of  false  membrane.  Bacteriologic  examina- 
tion showed  Rlebs-Loeffler  bacilli.  This  was  about  three  weeks 
after  he  had  apparently  recovered  from  what  was  termed' coryza 
by  the  dormitory  physician,  although  at  the  same  time  one  boy 
was  sent  home  with  tonsillitis. 

This  case  was  unusual  in  that  he  did  not  have  the  character- 
istic acrid  nasal  discharge,  the  disease  being  limited  to  an  area 
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involving  the  posterior  third  of  septum  on  one  side  only,  and 
it  was  of  decidedly  chronic  character.  No  antitoxin  was  ad- 
ministered and  the  throat  paresis  gradually  subsided. 

In  another  similar  case,  a  child  of  three,  the  diagnosis  was 
not  very  positive,  no  bacteriologic  examination  having  been 
made,  but  the  therapeutic  test  was  decidedly  confirmatory. 
Paresis  of  velum  developed  in  two  weeks.  In  tliese  two  cases, 
and  in  others.  I  have  been  impressed  with  the  lack  of  virulence 
of  the  infection,  as  evidenced  by  the  chronic  course  of  the  dis- 
ease, and  by  the  fact  that  many  other  children  in  close  contact 
with  the  one  sick  did  not  contract  the  disease. 

Concerning  the  degree  of  virulency  of  the  bacilli  in  these 
cases  of  the  chronic  type.  Dr.  Thomas  B.  Cooley  of  Detroit 
makes  the  observation,  based  on  an  extensive  experience  in 
tthe  conta'.;ious  disease  wards  of  the  Boston  City  Hospital, 
that  the  presence  of  the  copious  sero-mucus  discharge  probably 
has  an  inhibitory-  influence  on  the  growth  of  bacilli,  and  thus 
effects  the  virulency,  but  one  cannot  draw  any  positive  conclu- 
sions. A  given  case  of  very  mild  chronic  type  mav  produce 
an  acute  fulminating  type  of  faucial  diphtheria  in  another  in- 
dividual. Dr.  Cooley  confirms  the  opinions  of  other  writers, 
that  primary  nasal  diphtheria,  from  the  fact  that  it  is  so  often 
overlooked,  is  the  most  potent  factor  in  the  causation  of  epi- 
demics. In  his  experience  it  is  very  difficult  to  find  false  mem- 
brane in  infants  and  he  would  depend  more  upon  the  character 
of  the  nasal  discharge.  Contrary  to  the  opinion  expressed 
by  Morse,  Dr.  Cooley  has  often  found  altered  blood  pigment  in 
the  discharge  from  the  nares,  and  especially  in  infants 

The  treatment  is  es.sentially  the  same  as  that  of  faucial 
diphtheria,  except  that  all  writer^^  are  agreed  that  in  typical 
primary  nasal  diphtheria  relatively  smaller  doses  of  antitoxin 
seem  efficacious.  It  is  astonishing  how  quickly  all  symptoms 
melt  away  after  a  dose  of  3000  units.  But  yet.  considering 
the  fact  that  diagnosis  is  made  late,  as  a  rule,  I  am  in  favor  of 
a  rather  large  primary  do.se.  6000  units  in  first  24  hours. 

The  temptation  is  to  attack  the  local  condition  with  antiseptic 
irrigation  or  douching,  but  all  are  agreed  that  it  is  futile  and 
not  without  danger  to  accessory  sinuses  or  the  ears.  A  mild 
detergent  solution  dropped  into  a  nares  with  a  medicine  drop- 
per i-  •>ufficient. 

iild  always  be  borne  in  mind  that  these  cases  of  pri- 
mary nasal  diphtheria  harbor  bacilli  longer  than  the  ordinary 
faucial  type,  and  the  period  of  i.solation  should  be  prolonged. 


VII. 

A  PLEA  FOR  LOCAL  ANESTHESIA  IN  OPERATIONS 
ON  THE  MAXILLARY  SINUS.* 

By  Gordon  King,  M.  D., 

.  New  Orleans. 

In  resorting  to  surgical  procedures  for  the  relief  of  condi- 
tions which,  in  themselves,  do  not  entail  risk  to  the  patient's 
life  or  interfere  so  seriously  with  comfort  as  to  render  life 
burdensome,  it  becomes  the  prime  duty  of  the  surgeon  to 
minimize  in  every  way  possible  the  risk  to  life  incurred  by 
the  operation  itself  consistent  with  analgesia,  avoidance  of 
shock  and  thoroughness  of  execution. 

How  doubly  unfortunate  does  it  seem  when  a  fatality 
occurs  from  the  use  of  a  general  anesthetic  in  the  performance 
of  some  simple  operation  for  a  minor  ailment,  for  which, 
if  operation  is  essential  for  relief,  a  local  anesthetic  skillfully 
and  judiciously  employed  would  have  been  sufficient  to  pre- 
vent pain,  and  at  the  same  time  would  have  been  comparatively 
free  from  danger  to  life.  Few  of  us  but  can  recall  to  mind  in 
the  sphere  of  his  observation  or  experience  some  catastrophe 
of  this  kind  for  which  vain  regrets  offer  but  poor  consolation. 

Recognizing  as  we  must,  the  ever  present  danger  in  any 
general  anesthetic  and  the  impossibility  always  to  foresee 
and  to  prevent  a  possible  accident,  it  is  but  just  that  every 
patient  whom  we  are  to  subject  to  this  danger,  or  those 
responsible  for  his  welfare,  should  be  made  aware  of  it, 
however  slight  the  risk  may  appear  to  be.  Among  the  more 
intelligent  we  take  it  for  granted  that  the  risk  is  understood 
a:nd  accepted  without  discussion,  but  often  the  surgeon  is 
anxiously  interrogated  as  to  any  possible  danger  to  be  incurred, 
and  in  such  instances  it  has  always  been  my  custom  to  express 
my  opinion  frankly,  although  regretting  the  undue  anxiety 
this  may  cause.  For  these  reasons  and  others  of  practical 
bearing,  I  have  within  the  past  few  years  endeavored  to  re- 
strict as  much  as  was  practicable  my  use  of  general  anesthetics 
and  resorted  more  to  local. 

•Read  before  the  twenty-ninth  annual  meeting  of  the 
Amerlcal  Laryngological  Association.  Washington,  D.  C,  May, 
1907. 
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I  have  proved  to  my  own  satisfaction  that  in  many  cases 
in  which  formerly  either  through  precedent  or  -habit  I  relied 
upon  general  anesthesia,  I  now  can  accomplish  equally  good 
results  under  local  anesthesia. 

Especially  is  this  true  of  operations  about  the  mouth  and 
upper  air  passages,  where  in  addition  to  the  danger  from  the 
anesthetc  we  have  to  contend  with  the  annoyance  and  delay 
incident  to  nausea  and  vomiting,  the  inhalation  of  blood  and 
secretions  into  the  larynx,  and  the  frequent  interference 
with  the  administration  of  the  anesthetic.  These  annoyances 
so  often  hindered  me  in  antrum  oi>erat:ons,  where  more 
than  half  the  time  is  occupied  with  the  administration  of  the 
anesthetic  and  delay  caused  by  retching  and  the  accumulation 
of  blood  and  mucus  in  the  throat,  that  I  decided  some  time 
ago  to  try  the  efficacy  of  local  anesthesia.  The  result  has 
been  even  more  satisfactory  than  I  anticipated,  and  for  two 
years  past  I  have  used  a  local  anesthetic  exclusively  in  these 
operations. 

The  antral  region  is  peculiarly  well  adapted  to  local  anes- 
thesia, and  even  the  sting  of  the  hypodermic  needle  can  be 
obviated  by  a  preliminary  swabbing  of  the  mucous  membrane 
in  the  canine  fossa  with  a  ten  per  cent  solution  of  cocain. 

Being  still  a  loyal  advocate  of  the  Caldwcll-Luc  operation 
for  antral  empyema  rebellious  to  the  less  radical  treatment.  I 
shall  describe  briefly  the  manner  in  wh  ch  this  operation 
can  be  performed  practically  without  pain  and  in  less  than 
half  the  time  required  when  a  general  anesthetic  is  employed. 
Including  the  first  few  minutes  expended  in  benumbing  the 
mucous  membrane  of  the  can'ne  fossa  by  topical  application, 
the  ent're  procedure  has  on  an  average  taken  not  more  than 
seventeen  to  twenty  minutes. 

I  begin  by  swabbing  the  mucous  membrane  briskly  with 
a  ten  per  cent  cocain  solution,  then  when  the  part  is  in- 
sensible to  the  prick  of  the  needle  a  solution  of  cocain 
(2  per  cent)  and  adrenalin  chlorid  (1-2000)  is  injecied 
along  the  line  of  incision,  at  first  superficially  into  the  sub- 
mucous tissue  and  then  more  deeply  into  or  under  the  peri- 
osteum. This  done,  the  incision  is  made  down  to  the  bone 
and  the  periosteum  elevated  until  the  exact  situation  of  the 
infraorbital  foramen  can  be  made  out,  when  to  insure  more 
perfect  and  widespread  anesthesia  a  few  drops  of  the  solution 
are  injected  into  or  around  the  trunk  of  the  infraorbital  nerve 
at  its  iK>int  of  exit. 


VIII. 

CONTRIBUTION    TO    THE    STUDY    OF    TUBERCU- 
LOSIS   OF    THE    NASAL    MUCOSA— AN 
ETIOLOGIC  AND  CLINICAL  STUDY.* 

By  Hknri  Caboche. 

Translated  by  Albert  Miller,  A.  B.,  M.  D. 

Clinical  opportunities  having  given  me  occasion  to  see  sev- 
eral cases  of  lupus  and  so-called  tuberculous  tumors  of  the 
nasal  mucosa.  I  was  soon  persuaded  that  the  classic  scheme 
of  tuberculosis  of  the  pituitary  membrane  did  not  probably 
correspond  with  the  facts,  and  I  conceived  the  idea  of  review- 
ing the  works  upon  which  it  is  based. 

In  looking  over  the  different  works  one  is  struck  by  the 
varying  classifications  of  jthese  writers. 

Cartaz  in  his  epoch-making  memoir^  and  Boutard  in  his 
thesis^  described  two  forms  of  nasal  tuberculosis :  one,  usual- 
ly primary,  resembling  a  tumor ;  the  other,  usually  secondary, 
taking  the  form  of  a  tuberculous  ulcer,  clinically  resembling 
other  ulcerations  of  the  mucosa.  Further,  ulcer  and  tumor 
may  coincide. 

This  is  the  .description  which  we  again  find  in  our  classics 
(Lermoyez,  Garel,  Moure). 

Plicque^  describes  tuberculous  granulation,  ulceration  and 
tumor.  The  granulation,  which  is  rare,  is  gray  granulation 
which  later  gives  rise  to  ulceration. 

Olympitis*  in  his  thesis  inspired  by  Tissier,  distinguishes 
no  less  than  eight  forms  of  pituitary  tuberculosis  which  he 
divides  into :  Acute  miliary,  polypoid,  infiltrated,  lupus,  tuber- 
cular ozena,  submucous  abscess,  ulcerous,  caseous.  The  last 
two  as  well  as  the  acute  miliary  form  are  secondary  to  pul- 
monary localization,  the  others  are  primary. 

Koschier"  in  a  very  complete  and  interesting  memoir  gives 
twenty-one  personal  observations  of  nasal  tuberculosis.  He 
distinguishes  an  ulcerative  form,  a  nodular  or  neoplastic  form, 
and  an  osseous  and  cartilaginous  form,  histologically  and  clin- 
ically analogous  to  tuberculosis  of  other  bones, 

♦Prom  the  Annales  des  maladies  de  roreille,  etc.,  Oct.,  1907. 
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Chiari  (Affections  of  the  Nose,  translation  by  C.  Breyre. 
1905)  distinguishes  a  chronic  catarrhal  fomi  resembling 
ozena,  an  ulcerous  form,  and  a  neoplastic  form. 

.Ml  these  writers  distinguish  tuberculosis,  properly  so-called, 
from  lupus  of  the  pituitary  membrane,  but  they  do  not  make 
clear  how  to  determine  clinically  what  is  lupus  and  what  is 
tuberculosis. 

Cartaz,  Boutard,  Pistre*  include  neoplastic  formations  in 
tuberculosis ;  Raulin„"  on  the  contrary,  places  them  in  the  lupus 
class. 

Similarly,  in  Germany,  SchoeflFer  considers  his  six  cases  of 
tumors  as  the  clinical  manifestation  of  nasal  tuberculosis,  on 
the  grounds  that  they  were  not  accompanied  by  any  lupic 
cutaneous  or  mucous  manifestation.  Bresgen,  on  the  other 
hand,  objects  with  reason  I  think,  that  cutaneous  manifesta- 
tions may  sometimes  be  very  tardy,  appearing  perhaps  two 
ifter  the  beginning  of  pituitary  lupus,  and  for  these 
reasons  considers  Schoeffer's  growths  as  lupus  tumors. 

Olympitis.  while  placing  Schoeffer's  tumors  in  the  tuber- 
culous class,  recognizes  that  they  constitute  a  transition  form 
between  tuberculosis  and  lupus.  Likewise  his  infiltrated  form, 
"limited  to  lupus."  Now,  there  is  not  only  a  relation  between 
this  form  and  lupus,  but,  as  we  shall  see,  an  absolute  identit>'. 

Hinsberg^  in  a  work  on  the  relation  of  ocular  affections  to 
the  nasal  mucosa,  reports  four  observations  of  pituitary-  tuber- 
culosis and  one  of  lupus 

I  have  soberly  asked  myself,  upon  reading  this  otherwise 
vtr\  interesting  note,  upon  what  characters  the  author  de- 
pends to  declare  that  one  ca.se  is  tuberculosis  and  another 
lupus. 

Here,  very  much  abbreviated,  are  two  of  his  observations 
of  nasal  "tuberculosis:" 

1.  Young  girl  of  15.  The  right  inferior  meatus  is  filled 
with  a  granular  mass,  in  places  ulcerated,  coming  apparently 
from  the  inferior  turbinate ;  on  the  left  side  a  similar  tumor 
but  much  smaller.  In  the  pharynx,  the  right  tonsil,  the  pillars 
and  neighboring  parts  of  the  velum  are  infiltrated,  thickened 
and  pale.  The  surface  is  studded  with  small  nodules  but 
without  ulceration;  this  condition  extends  to  the  epiglottis 
which  is  thickened,  immobile  and  covered  with  similar  nodules. 
Later  on,  there  appeared  nodules  on  the  mucosa  covering  the 
arvtenoids. 


182  HENRI     CABOCHE. 

2.  Girl  of  17;  came  to  the  clinic  because  of  an  eruption  on 
the  lobule  of  the  nose  and  left  lower  eyelid.  There  was  found 
at  the  right  nasal  opening  a  severe  eczematous  condition  with 
crusts ;  the  skin  at  the  summit  of  the  nose  was  reddened,  with 
some  nodules.  The  right  side  of  the  septum,  at  its  lower  an- 
terior portion,  shows  a  mass  of  granulations  covered  with 
crusts.  The  right  inferior  turbinate  is  similarly  affected,  and 
the  left  is  covered  with  crusts  and  granulations.  In  the  naso- 
pharynx, right  side,  there  are  some  nodules ;  some  nodules 
also  on  the  skin  of  the  left  lower  eyelid. 

Here  now  is  the  case  labeled  lupus : 

Man  of  48,  previously  treated  at  the  derniatologic  clinic 
for  cutaneous  lupus  of  the  nose.  At  the  time  of  examination 
the  nasal  fossae  show,  besides  a  deviation  of  the  septum, 
numerous  small  nodular  tumors  on  the  mucosa  of  the  left  in- 
ferior turbinate  and  both  sides  of  septum.  Three  years  after- 
ward there  was  seen  the  same  turbinate  lesions  with  an  added 
perforation  of  the  cartilage. 

Evidently  in  these  three  cases  there  was  a  single  disease. 

Massei,  in  his  work  published  in  the  Revue  hebdomadaire 
de  Laryngologie,'  on  nasal  tuberculosis,  declares  the  divis- 
ion into  lupus  and  tuberculosis  to  be  superannuated,  and  pro- 
poses a  complete  erasure  of  the  term  lupus  from  the  medical 
vocabulary. 

Escat,  on  the  other  hand,^"  has  never  had  occasion  to 
see  any  other  manifestation  of  tuberculosis  in  the  nasal  mu- 
cosa than  lupus. 

It  is  thus  to  he  seen  tKat  the  confusion  is  complete,  and,  as 
I  said  at  the  outset,  the  question  of  nasal  tuberculosis  is  to  be 
taken  up  anew.  I  believe  that  it  will  'be  of  interest  to  exam- 
ine the  accepted  classic  forms  of  nasal  tuberculosis,  and  I  hope 
to  be  able  to  demonstrate  that  they  may  be  reduced  to  a  sole 
and  single  modality — lupus. 

I  will  therefore  take  up  successively  the  following  ques- 
tions: 

1.  Ts  there  an  ozenous  form  of  nasal  tuberculosis? 

2.  Is  there  ground  for  recognizing  an  osteo-cartilaginous 
form  of  nasal  tuberculosis? 

3.  Is  there  ground  for  making  a  distinction  between  tubercu- 
losis and  lupus  of  the  pituitary  membrane. 

After  solving  these  questions.  I  will  discuss  the  clinical  as- 
pect of  nasal  tuberculosis,  its  etiology,  its  progress,  its  compli- 
cations, its  diagnosis  and  its  treatment. 
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I  \\    "/I  \i'i  -    1  MK  TUBERCULOSIS? 

Ktl.ATION  OF  OZENA  AND  TUUEKCULOSIS 

OF  THK    NAS.vr     "•■■<•<  \. 

Let  us  first  examine  tlie  obsjrvaiiuns  upon  which  this 
clinical  form  has  been  estabhshed.  These  cases,  now  ancient, 
are  three  in  number,  and  I  will  give  them  in  extenso.  One  be- 
longs to  Hajck.  the  other  two  to  Demme. 

(a)  Hajek  (in  These  Boutard).  Tuberculous  ulceration 
with  ozena  in  a  youth  of  13. 

Youth,  aged  13.  nose  ffattened.  exhaling  a  very  bad  nasal 
odor.  The  interior  of  the  nose  was  filled  with  crusts,  the  bony 
septum  u'as  partially  destroyed,  and  there  were  pustular  granu- 
lations in  the  bottom  of  the  ulcers.  The  mucosa  of  the  middle 
and  lower  turbinates  on  both  sides  was  dry,  thinned  and  greatly 
atrophied.  The  patient  had  been  in  this  condition  for  a  year 
and  a  half.  For  a  year  there  had  been  considerable  swelling 
of  the  cervical  glands,  which  had  improved  under  iodized  baths 
without  any  change  in  the  nose. 

A  minute  examination  did  not  show  any  symptoms  of  heredi- 
tary s}*philis ;  his  parents  having  died  long  before,  no  in- 
formation in  this  respect  could  be  obtained.  For  diagnostic 
purposes  I  removed  a  piece  the  size  of  a  pea  from  the  edge  of 
the  septal  ulcer.  I  made  a  section  and  found  in  a  spot  rich 
with  cells,  characteristic  tubercles,  among  which  some  had  at 
their  center  giant  cells  with  their  nuclei  and  a  few  bacilli. 
Others  appeared  to  be  undergoing  caseous  degeneration.  Ap- 
plication of  lactic  acid  to  the  ulceration.  His  condition  im- 
proved temporarily,  but  the  ulceration  finally  increased  pro- 
gressively and  the  malady  followed  its  usual  course. 

(b)  Demme."    (Bed.  klin.  Woch.,  1883,  Bd.  xx.  No.  15)  : 
In  a  particularly  grave  case  of  rhinitis,  which  presented 

itself  as  an  infantile  scrofulous  ozena,  the  writer  observed  in 
a  12  months  old  boy  little  groups  of  grayish  yellow  nodules 
showing  up  clearly  on  the  nasal  septum  after  cleaning  out  the 
crusts  which  obstructed  the  nose.  These  nests  were  irregular 
and  had  small  ulcerations  on  their  surface.  The  bottom  of  the 
ulcerations  was  filled  with  a  yellow  sanious  mass  covered  with 
pus.  In  this  case  hereditary  syphilis  was  determined  with  cer- 
taintv.    However,  it  turned  out  to  be  an  ulceration  of  the  mu- 
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cosa,  of  a  tuberculous  nature.  In  fact,  the  child  was  seen  a 
few  months  aft'erward,  and  he  then  had  pulmonary  phthisis." 

(c)  Demme  (id.). 

February  28,  1885,  there  was  brought  to  me  a  littte  boy, 
8  months  old,  Fritz  B.,  who  had  ozena.  A  complete  physical 
examination  of  the  child  led  to  the  exclusion  of  hereditary 
syphilis.  The  antecedents  were  in  accord  with  this  view,. and 
the  diagnosis  of  hereditary  tuberculosis  was  made.  It  was 
then  learned  that  the  child  had  been  taken  into  a  family  in 
which  the  father  had  acute  miliary  tuberculosis.  The  ozena 
appeared  in  the  baby  at  about  his  sixth  month,  two  months 
after  his  residence  with  this  family.  On  the  right  septal  mu- 
cosa was  seen  a  group  of  small  nodules  identical  with  those 
above  described.  Some  of  these  were  the  seat  of  lenticular 
ulcerations  of  unequal  depth  and  with  crenated  borders.  In 
five  preparations  from  the  nasal  discharge  made  February 
28,  only  one  contained  tubercle  bacilli.  March  1,  after  a  nasal 
irrigation  with  warm  water,  the  patient  had  a  violent  attack 
of  sneezing,  followed  by  an  abundant  nasal  secretion  which 
when  examined  under  the  microscope  after  staining  with 
fuchsin,  revealed  a  considerable  number  of  bacilli,  almost  as 
great  as  the  number  found  in  acute  phthisis.  March  2.  there 
were  convulsions  with  high  fever;  another  bacteriologic  ex- 
amination with  the  same  result.  With  the  symptoms^  of  an 
acute  menfngitis  of  rapid  onset  the  patient  died  March  5,  after 
freciuently  repeated  general  convulsions  and  contracture  of 
the  lower  extremities. 

At  autopsy  there  was  found  a  tuberculous  meningitis  of  the 
base  of  the  brain.  Nuitierous  miliary  tubercles  w^ere  along  the 
branches  of  the  Sylvian  vein  as  well  as  the  capillaries  of  the 
inferior  surface  and  the  frontal  lobes,  notably  the  peripheral 
cerebral  veins,  anterior  and  inferior.  No  tubercular  products 
in  the  brain  or  of  the  cord.  The  lungs,  bronchial  g'ands  and 
abdominal  organs  were  exempt  from  tuberculosis.  The 
mesenteric  glands  appeared  swollen  and  soft.  No  caseous  foci 
were  found.  In  the  axillary  folds  were  some  isolated  hyper- 
trophied  glands ;   no  caseation  on  siection. 

The  ulcerous  masses  in  the  nose,  when  microscopically  ex- 
amined, showed  bacilli  in  moderate  numbers,  either  in  isolated 
groups  or  included  within  giant  cells. 

In  some  sections  from  the  miliary  tubercules  of  the  pia 
mater  a  very  few  bacilli  were  found.     The  author  concluded 
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uiai  11  V,..  o  ....-V  wi  ...;v^i  tuberculosis  infection  of  the  nasal 
mucosa,  coming  directly  from  the  fostef  father,  who  had  pul- 
monary tuberculosis.  The  tubercular  infection  of  the  nasal 
mucosa  was  carried  by  the  vascular  route,  and  thus  implanted 
in  the  pia  mater  and  base  of  the  brain. 

.\s  may  be  seen,  these  observations  have  (lea  i  w  itii  a  special 
lOrm  of  ozena,  and  all  three  mention  ulcerations  of  the  mu- 
cosa, although  everylxwly  nowadays  agrees  upon  the  absence 
of  ulceration  in  true  atrophic  rhinitis. 

The  ulceration  mentioned  in  Hajek's  case  was  of  bone  Now, 
in  none  of  my  personal  observations  of  nasal  tuberculosis  nor 
in  those  which  I  have  collected  from  various  publications  (cov- 
ering a  century)  have  I  found  this  species  of  ulceration.  It 
may  be  said  then  that  perforation  of  the  bony  septum  in  nasal 
tuberculosis  is  a  rarity. 

On  the  contrary,  it  is  a  classic  feature  of  tertiary  syphilis 
of  the  nasal  fossae  which  may  be  accompanied  at  an  advanced 
period  of  evolution  by  atrophy  of  the  inferior  turbinates.  So 
that  one  may  ask  if,  in  this  case,  there  was  not  a  tubercular 
infection  engrafted  upon  a  nasal  syphilis.  To  be  sure,  the  ob- 
servation states  expressly  that  there  were  no  stigmata  of 
hereditary  syphilis,  and  the  great  authority  of  Hajek  should 
be  a  guarantee  of  the  fact.  However,  specific  treatment  does 
IT  t  apr^ear  to  have  been  tried.  This  is  plainly  a  valuable  item 
whxh  is  missing. 

The  observations  of  Demme  have  dealt  with  an  extremely' 
rapid  tuberculosis.  In  the  case  where  a  bacteriologic  examina- 
tion of  the  secretions  was  made,  numerous  bacilli  were  found, 
"almost  equal  in  quantity  to  that  found  in  acute  phthisis." 
.\utopsy  showed  numerous  miliarv  tubercles  along  the 
branches  of  the  Sylvian  artery  and  vein.'  One  gets  the  impres- 
sion that  it  was  a  rapid,  massive,  recent  infection,  which  might 
have  been  subsequent  to  the  appearance  of  the  ozena. 

So.  one  might  ask  himself  if.  in  these  cases,  there  was  not 
a  simple  coincidence,  or  rather  a  juxtaposition  of  acute  tu- 
berculous infection  and  tme  ozena.  Hence  these  obser\'ations 
do  not  seem  to  me  beyond  criticism. 

I  may  add*  that  the  rarity  of  these  cases  contrasts  singularly 
with  the  considerable  number  of  cases  of  pituitar>'  tuberculosis 
not  accompanied  by  ozena.  Is  it  not  astonishing  if  Koch's 
bacillus  has  ozenogenous  power,  not  to  see  it  oftener  in  ac- 
tion' 
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However,  these  cases  ought  to  be  taken  into  consideration. 
They  show,  indeed,  one  thing:  that  Koch's  bacillus  may  live 
in  good  comradeship  with  the  bacilli  of  ozena. 

Clinical  researches  which  I  made  long  ago  have  convinced 
me  that  atrophic  rhinitis  is  only  a  larval  form  of  nasal  tubercu- 
losis. (Soc.  Francaise  de  Laryngologie,  June,  1907.)  But 
Koch's  bacillus  does  not  produce  ozena,  the  bad  odor ;  it  causes 
the  atrophy,  the  sclerosis  of  the  turbinates,  just  as  it  elsewhere 
produces  renal  sclerosis  or  periportal  sclerosis,  and  this 
atrophy  through  the  new  condition  which  it  provokes  in  the 
nasal  fossa  (drying  of  secretion,  etc.),  would  favor  secondary 
infection  by  the  microorganisms  of  ozena. 

Thus  understood,,  tuberculous  ozena  W'ould  be  relatively 
frequent.  Its  existence  is  not  yet  demonstrated.  Further 
researches  are  necessary. 

II. — IS  THERE  GROUND  FOR  RECOGNIZING  AN  OSTEO-CARTILAGIN- 
OUS  FORM  OF  NASAL  TUBERCULOSIS  ? 

Osseous  manifestations  of  nasal  tuberculosis  are  extremely 
rare ;   I  know  of  but  two  cases,  which  I  shall  recount : 

Case  I  (Verneuil-Ruault  in  These  Boutard).  In  1887  Ver- 
neuil  sent  to  Ruault  a  woman  of  40  whom  he  had  treated  two 
years  for  a  nasal  affection  which  began  as  a  tumor  in  the  floor 
of  the  right  nasal  fossa.  Verneuil  did  an  ablation,  and  an  ex- 
amination by  Nepveu  showed  tuberculosis. 

A  cure  could  not  be  obtained.  The  tumor  did  not  recur,  but 
the  wound  ulcerated  and  the  cartilaginous  septum  was  soon 
destroyed.  Weekly  cauterizations  with  the  thermocautery  for 
two  years,  when  the  patient  was  sent  to  Ruault. 

The  latter  found  a  grayish  ulcer  with  jagged  edges  occupy- 
ing over  a  third  of  the  floor  in  the  right  nasal  fossa  and  a 
smaller  area  in  the  left;  no  trace  of  the  cartilaginous  septum 
except  at  its  upper  part.  The  vomer  was  carious  in  its  whole 
anterior  portion.  At  the  opening  of  the  right  naris  there  were 
some  small  tubercles  on  the  skin,  of  Jupus  appearance.  For 
several  weeks  the  voice  had  been  roughened  and  deglutition 
painful. 

Pulmonary  and  laryngeal  lesions  carried  off  the  patient. 

Ca.se  IT  (Koschier,  Case  XV  in  the  work  already  cited). 
Woman.  H.  T..  22  years,  admitted  May  17,  1894.  For  a  year 
had  noticed  that  air  did  not  pass  through  the  nose. 
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i  .^u...u.ly  tile  nose  presented  on  both  »iUc>  a  very  large 
bri<lge,  larger  than  normal.  The  skin  was  inflamed  and  red, 
especia.ly  on  the  bridge.  Palpation  of  the  nose  caused  lively 
pain.  The  wings  of  the  nose  were  swollen  somewhat,  but  of 
natural  ctjusistence.  Both  nasal  fossae  were  filled  with  a 
large  tumor  causing  complete  impermeability  of  the  riose,  a 
soft,  nonulcerated  tumor  seated  on  the  septum  in  front  and 

npletely  hiding  the  septum  laterally  and  posteriorly. 
..  'thing  abnormal  by  posterior  rhinoscopy.  Throat,  larynx 
and  lungs  normal ;  no  bacilli  in  sputum  in  spite  of  repeated 
examiiv  I'txamination  of  a  portion  of  the  tumor  showed 

tubercu 

L'nder  anesthesia  the  greater  part  of  the  tumor  was  removed 
with  a  bistoun,- ;  it  was  then  found  that  the  lateral  parts  of 
the  nasal  fossa,  in  particular  the  inferior  turbinate  and  floor. 
were  greatly  infiltrated  and  showed  ulcerations  in  several 
places.  With  the  probe  denuded  bone  was  felt  in  several  spots. 
Operation  was  then  stopped ;  tamponment  w  ith  iodoform 
gauze ;  sub.sequent  dressing :  application  of  lactic  ac'd  and  in- 
sufflation of  iodol.  Death  July  3,  1895.  -At  autopsy,  acute 
basilar  tubercular  meningitis  with  acute  internal  hydrocepha- 
lus and  cerebral  edema.  Chronic  tubercular  periostitis  and. 
perichondritis  of  the  nose.  Tubercular  otitis  media  and  caries 
of  the  mastoid  process.  Chronic  tuberculosis  of  both  pulmo- 
nary apices. 

.Authors  who  have  occupied  themselves  with  nasal  tubercu- 
losis do  not  fail,  for  the  most  part,  to  quote  the  opinion  of 
\'olkmann  upon  primary  caseous  osteomyelitis  of  the  nasal 
bones,  invading  the  nasal  mucosa  secondarily,  which  he  re- 
gards as  a  frequent  cause  of  ozena.  Now,  when  this  work  is 
consulted,  it  is  not  a  little  surprising  to  find  that  it  deals  with 
the  character  and  significance  of  fungous  arteritis.  In  one 
passage  in  the  work,  Volkmann  voices  the  opinion  above  men- 
tioned, but  without  the  support  of  any  clinical  facts,  much  less 
any  histologic  examinations. 

As  for  the  cases  above  given.  I  find  them  extremely  de- 
batable. 

Nothing  proves  that  the  bone  lesions  in  the  first  case  were 
tubercular.  I  even  believe  that  weekly  treatments  with  the 
thermocautery  for  two  years  were  amply  sufficient  to  provoke 
the  osteitis  of  the  vomer. 

.\?  for  the  second  case.  I  hope  not  to  be  taxed  with  exag- 
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geration  in  saying  that  if  this  observation  had  been  presented 
to  an  unprejudiced  reader,  omitting  the  bacteriologic  examina- 
tions, he  would  have  diagnosticated  tertiary  nasal  syphilis 
with  osteo-periostitis  of  the  nasal  bones  proper. 

There  is  nothing  lacking.  Thickening  of  the  nasal  dorsum, 
with  redness,  edema,  and  lively  pain  upon  pressure,  and 
smooth  swelling  from  infiltration  of  the  inferior  turbinate 
which  the  probe  found  to  be  denuded  and  carious  at  the  bot- 
tom of  an  ulceration. 

Trial  with  specific  treatment  is  not  mentioned,  and  it  may 
be  asked  if  it  was  not  a  mixed  lesion,  syphilitic  and  tutercular. 
The  fact  is  not  impossible. 

At  the  Vienna  Laryngologic  Society,  November  9,  1904, 
Dr.  Marschik^*  reported  a  case  of  tuberculosis  of  the  nose 
and  velum  resembling  syphilis,  and  improved  by  mercurial 
treatment.  In  the  same  session.  Dr.  Heindle^^  stated  that 
he  had  seen  analogous  cases  where  tjjere  was  no  trace  of 
syphilis  in  the  history,  in  which  examination  demonstrated 
the  existence  of  tubercles  and  which  healed  under  antisyphilitic 
treatment. 

Hence,  these  cases  are  not  convincing  as  to  the  solely  tuber- 
cular nature  of  the  bone  lesions  observed. 

In  any  event  they  do  not  suffice  to  justify  the  existence  of 
an  osteo-cartilaginous  form  of  nasal  tuberculosis.  I  do  not 
mean  to  deny  the  possibility  of  tuberculosis  of  the  nasal  bones ; 
here,  as  in  other  bones,  Koch's  bacillus  could  propagate,  but 
that  is  a  thing  altogether  different  from  what  we  are  concerned 
with  in  this  paper.  And  I  do  not  believe  that  the  question  of 
nasal  tuberculosis  is  clarified  by  including  tubercular  osteitis 
of  the  maxilla,  frontal  or  ethmoid. 

It  will  be  seen  in  the  chapter  on  pathogenesis  that  I  com- 
pletely reject,  on  clinical  grounds,  the  osseous  origin  of  com- 
mon nasal  tuberculosis. 

III. — IS  THERE  REASON   TO  MAKE  A  DISTINCTION   BETWEEN 
PITUITARY   TUBERCULOSIS  AND  LUPUS? 

We  have  seen,  at  the  beginning  of  this  paper,  how  much 
confusion  reigns  in  authors'  descriptions,  and  what  one  calls 
common  tuberculosis  another  calls  lupus. 

To  solve  the  question  it  will  then  be  necessary  to  set  forth  as 
precisely   as  possible  the  characteristics    of    pituitary  lupus, 
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which  have  been  only  vaguely  described  in  classic  treatises. 
These  characteristics  being  known,  we  can  review  the  cases 
reix)rted  as  nasal  tuberculosis,  and  see  if  the  lesions  therein 
described  differ  or  not  from  those  considered  to  be  lupus. 

I  will  first  take  up  the  characteristics  of  lupus  and  discuss 
the  cases  afterward. 

A. — Objective  Si^ns  of  Pituitary  Lupus. 

The  objective  symptoms  which  I  am  about  to  describe  are 
those  which  I  observed  in  twenty  patients  who  were  attacked 
>imultaneously  with  lupus  of  the  nose  or  face  and  with  pitui- 
tar)'  lesions,  most  of  whom  were  sent  to  me  by  Dr.  Balzer. 
Four  only  had  intranasal  lesions  alone,  in  every  respect  simi- 
lar to  tho.se  observed  in  the  ones  who  had  cutaneous  lupus. 

In  spite  of  the  apparent  identity,  I  subjected  two  of  these 
patients  (Cases  IV  and  XV)  to  mixed  antisyphilitic  treatment. 
The  treatment  was  absolutely  without  effect  upon  the  lesions. 
To  make  it  stronger,  I  inoculated  two  guinea-pigs  with  a  bit 
of  mucosa  taken  from  each  of  these  patients ;  both  inocula- 
tions were  positive. 

The  failure  of  specific  treatment  and  the  positive  inocula- 
tions satisfied  me  of  the  tubercular^ nature  of  the  lesions.  The 
coincidence  of  cutaneous  lupus  showed,  in  another  way,  the 
true  srtrnificance  of  these  lesions. 

It  follows  from  fifteen  cases  published  herewith  further  on 
( to  which  can  be  added  six  others  published  in  the  Annals  of 
September.  1906*'  and  of  January,  1906)*  pituitary  lupus 
may  assume  four  different  forms  or  aspects : 

Nodular  lupus, 

Vegetating  lupus, 

I^upus  tumor. 

Ulcerous  lupus. 

1.   Nodular  lupus. — It  is  characterized  by  the  appearance  on 

the  pituitary  mucosa  of  nodules,  usually  of  a  pale  rose  color. 

The  number  varies  according  to  the  time  when  seen;    there 

!iiay  be  only  one  or  two  at  the  beginning.     They  are  two  or 

three  times  the  size  of  a  pin-head.    They  lack  the  lustre  of 

normal  mucosa,  being  dull  and  roughened..    Soft  upon  con- 

•The  two  latter  cases  I  published  as  naso-lacryinal  tuber- 
culosis. They  were.  In  fact,  lupus,  for  the  patient  in  the  sec- 
ond case,  Louise  B..  had  a  double  facial  lupus,  and  I  have  re- 
cently seen  the  little  patient  In  Case  1,  who  showed  typical 
pituitary    lupus. 
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tact  with  the  probe,  they  are  separated  from  each  other  by 
small  irregular  grooves,  some  ulcerated,  others  cicatricial. 

When  they  ar?  numerous  they  infiltrate  the  mucosa  in  a 
series  of  nipple-like  lobules  separated  from  each  other  by  the 
grooves  above  mentioned — this  is  the  mammillated  infiltra- 
tion characteristic  of  pituitary  lupus.  At  this  stage  the  mucosa 
is  soft  to  the  probe  and  does  not  contract  under  the  influence 
of  vaso-constrictor  medicaments. 

The  more  or  less  abundant  crusts  often  mask  lesions  to 
which  they  slightly  adhere.  The  lesion  may  be  seated  in  any 
part  of  the  nasal  fossae,  but  it  always  begins  anteriorly,  as  we 
shall  see  in  the  chapter  on  the  course  of  the  disease ;  for  the 
moment  I  want  only  to  give  the  characteristics  of  lupus  in 
a  fashion  such  that  they  may  be  compared  with  those  in  case 
reports  which,  rarely  it  is  true,  have  dealt  with  lesions  at  their 
commencement.  The  mammilla  with  grooves  surrounding  it 
is,  in  a  way,  the  elementary  lesion  of  pituitary  lupus — it  is 
always  found  in  some  form. 

2.  Vegetating  Lupus. — It  is  characterized  by  a  more  or  less 
extensive  hyperplasia  of  the  mucosa — a  pale  rose  or  bluish 
lilac  hyperplasia  with  a  series  of  crests  separated  by  little 
ditches. 

I  cannot  make  a  better  comparison  of  the  appearance  given 
by  the  mucosa  than  to  the  geographic  wall  charts  in  relief  de- 
signed for  primary  classes.  One  sees  minute  hillocks  separated 
by  miniature  valleys.  Each  of  the  hillocks,  sometimes  rounded 
like  a  dome,  sometimes  terminating  in  a  sharp  crest,  is  made 
up  (the  same  as  the  valleys)  of  an  agglomeration  of  very  small 
nodules  the  size  of  a  pin-head,  separated  by  extremely  narrow 
grooves,  giving  to  the  lesion  as  a  whole  a  muriform  aspect 
which  is  peculiar  to  it. 

These  lesions  always  feel  soft  to  the  exploring  probe.  Es- 
pecially upon  curetting  is  this  extreme  softness  perceptible. 
The  softness  is  even  a  good  means  of  diagnosis  when,  in  the 
course  of  treating  lupus,  one  is  uncertain  whether  a  given  re- 
gion is  or  is  not  lupic. 

The  group  of  lesions  occupies  a  more  or  less  considerable 
surface,  according  to  the  period  when  observed ;  at  the  begin- 
ning it  may  occupy  solely  the  anterior  zones  of  the  nasal  fossae 
(Case  IV),  or  a  large  part  of  the  septal  mucosa  (Case  III)  ; 
later  it  may  involve  almost  all  the  nasal  mucosa  (Case  VI). 

3.  Lupus  Tumor. — This  merits  description  apart  from  the 
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vegetating  form.  Pedunculated  or  sessile,  of  variable  size  (that 
of  a  hazelnut,  a  walnut,  the  entire  nasal  fossa  in  one  case) 
the  tumor  is  of  a  pale  bluish  white  color,  sometimes  red 
(probably  in  consequence  of  secondary  infection).  Of  smooth 
appearance  on  superficial  examination,  one  sees  on  its  surface 
(personal  case)  a  noteworthy  number  of  grayish  yellow  eleva- 
tions the  size  of  a  millet  seed.  It  is  elastic  and  bleeds  little  or 
not  at  contact  with  the  probe. 

It  may  be  almost  anywhere  in  the  nasal  fossa;  on  the  sep- 
tum, floor,  inferior  turbinate,  middle  turbinate  (anterior  or 
ixiisttrior).  as  may  be  verified  by  reading  my  cases. 

Finally,  it  is  almost  always  accompanied  by  some  other 
manifestation  of  pituitary  lupus  (nodules,  vegetations,  per- 
foration of  the  cartilaginous  septum).  I  may  add  that  it  may 
be  single  or  accompanied  by  other  identical  manifestations; 
we  then  have  a  form  intermediate  between  the  vegetating  form 
and  tumor. 

Ulcerating  Lupus. — Ulceration  is  an  eventuality  which 
may  ensue  in  the  course  of  the  preceding  varieties.  It  is  an 
ulceration  with  irregular  borders,  sometimes  polycyclic,  with 
granular  bottom,  sometimes  of  a  necrotic  appearance.  Result- 
ing from  the  breaking  down  of  preexisting  lupic  tissue,  it  is 
always  surrounded  by  a  zone  of  mucosa  showing  one  of  the 
lesions  above  described.  Most  often  it  occupies  the  cartilagin- 
ous septum,  but  it  may  be  seated  upon  the  subseptum.  the 
tl(x)r,  or  the  inferior  turbinate. 

If  it  comes  on  in  the  course  of  a  vegetating  lupus,  it  is  al- 
ways found  to  be  elevated  above  the  healthy  mucosa ;  it  thus 
i^ives  the  geographic  relief  chart  appearance,  which  I  have 
mentioned.   It  only  attacks  the  cartilages  late. 

If  it  develops  upon  a  nodular  lupus,  it  easily  causes  perfora- 
tion of  the  septum,  which  is  the  more  easily  produced  in  bilat- 
eral lesions  of  the  septum.  It  is  probable  that  the  loss  of  cir- 
culation in  the  cartilage  from  destruction  of  its  nutrient  mu- 
cosa, brings  on  the  necrosis. 

The  perforation  presents  peculiar  characters:  It  is  rounded 
and  regular.  The  dimensions  vary  from  a  pea  to  a  two  franc 
piece.  The  border  is  surrounded  with  a  collarette  of  fungosi- 
ties.  soft,  bleeding,  pale  or  red,  more  or  less  voluminous. 

It  is  not  rare — a  somewhat  characteristic  fact — to  find  a 
l»art  of  the  periphery  cicatricized  and  showing  a  thin  border. 
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while  the  rest,  in  full  swing,  is  thick,  tripled  in  volume  and 
fungous. 

A  capital  fact:  it  attacks  exclusively  the  cartilaginous  sep- 
tum ;    I  have  never  seen  lupus  accompanied  by  a  bone  lesion. 

Perforation  of  the  cartilage  is  an  extremely  frequent  mani- 
festation of  lupus  at  a  certain  period  of  its  evolution,  hence 
it  has  high  diagnostic  value.  Its  presence  ,  accompanied  by 
other  lesions  difficult  to  interpret,  not  involving  the  bone,  is 
sufficient,  I  hold,  to  give  these  lesions  a  lupic  significance. 

Ulceration,  speaking  precisely,  is  less  a  form  than  an  end- 
stage  of  lupus. 

I  would  say  the  same  of  the  stenosing  form,  which  Raulin 
describes  in  his  thesis.  This  is  an  atresia  of  the  naris,  en- 
croaching more  or  less  upon  the  nasal  fossa,  and  simply  means 
the  cure  of  an  old  lupus  of  the  vestibule  and  anterior  nasal 
fossa.   It  is  strongly  indicative  of  lupus. 

Sometimes  it  is  characterized  by  the  formation  near  the 
posterior  narinal  border  of  a  vertical  and  frontal  thickening 
with  an  upper  concave  edge,  three  or  four  millimeters  high.- 
barring  in  a  fashion  access  to  the  nasal  floor,  I  have  seen  this 
in  one  case ;  it  has  also  been  pointed  out  by  Mygind^"^. 

In  other  cases  there  is  actually  produced  a  fibrous  tunnel 
through  which  the  parts  constituting  the  nasal  fossa  are  seen 
with  difficulty  (Raulin  and  Cases  X,  XI,  etc.). 

I  wish  finally  to  call  attention  to  three  frequent  phenomena 
in  the  course  of  pituitary  lupus,  and  consequently  of  great 
significance  if  we  should  find  them  mentioned  in  case  reports. 
They  are :  Destruction  of  the  alae  nasi,  lymphangitis  of  the 
lobule  and  "eczema"  of  the  nares. 

The  nares  may  be  more  or  less  destroyed,  eaten  away  by  the 
breaking  down  of  lupus  cutaneous  nodules.  Various  deformi- 
ties result,  the  least  of  which  is  more  or  less  reduction  of  the 
narinal  dimensions  with  characteristic  vermicular  cutaneous 
cicatrices,  or  if  extensive,  the  horrible  disfiguration  called  the 
"death's  head."  This  is  not  the  destruction  which  I  have  in 
view,  but  the  progressive  destruction  of  the  alae  nasi,  unilateral 
or  bilateral,  without  any  nodules  in  this  region.  I  have  noticed 
it  several  times,  especially  in  patient  of  Case  I.  The  alae  nasi 
were  the  seat  of  a  smooth  scar  tissue  production  which  led  to 
their  progressive  wasting;  during  the  five  years  that  I  cared 
for  this  patient  I  have  seen  them  become  an  arch,  the  con- 
cavity below,  thus  gradually  uncovering  the  septum.    In  an- 
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Other  case  1  have  seen  almost  total  destruction  of  the  left  ala, 
exactly  resembling  cases  of  rhinelcosis.  There  may  have  l>een 
a  tuberculous  trophic  process  in  this  case,  or  in  the  first,  a 
sclerodermic  tuberculosis,  analogous  to  that  recently  described 
by  Milian'^ 

I  consider  the  symptoms  in  both  cases  sufficiently  character- 
istic of  lupus.  Lympliangitis  of  the  lobule  is  very  frequent  in 
the  course  of  pituitary  lupus.  It  gives  to  the  extremity  of  the 
nose,  a  swollen,  red  aspect,  which  I  have  often  noted,  some- 
times long  before  the  appearance  of  the  cutaneous  nodules, 
at  times  even  the  initial  symptom  at  the  beginning  of  pituitary 
lupus  (I  shall  recur  to  this  fact).  Is  it  a  tuberculous  manifes- 
tation or  simply  a  transitory  infection  of  the  skin  with  other 
microorganisms  ?  I  cannot  say ;  it  is  frequent,  may  be 
slight  or  intermittent,  and  seems  to  me  to  have  much  signifi- 
cance in  being  always  associated  w  ith  pituitary  lupus. 
•  I  \vt)uld  say  as  much  for  eczema  of  the  nares,  which  I  have 
frequently  found  mentioned  in  observations  of  pituitary  tu- 
berculosis. This  ecj^ema  may  well  be  a  tuberculous  manifesta- 
tion. 

Hutchinson  (cited  by  I^cnglet,  Pratique  Dermatolo^ique, 
p.  323)  admits  that  eczema  may  precede  the  evolution  of  lupus, 
but  he  remarks  that  some  cases  of  lupus  preserve,  during  their 
whole  course,  the  aspect  of  prelupic  eczemas.  This  is  also  the 
opinion  of  Jodassohn  (id.),  who  regards  certain  chronic  ecze- 
mas of  the  nose  and  upper  lip  as  the  preliminary  stage  of  lupus. 
Tuberculin  often  gives  a  positive  reaction  in  these  cases.  Also, 
we  must  distrust  certain  varieties  of  so-called  chronic  eczema 
which  transform  themselves  into  lupus.  Certain  prelupic  erup- 
tions are  tuberculous,  and  some  eczemas  are  doubtless  of  the 
same  origin  ^nd  merit  the  appellation  of  tuberculous  eczemas. 
or  rather  prelupic  eczematiform  dermatitis  (Lenglet,  loc.  cit.). 

When  we  recall  that  the  progress  of  lupus  is  extremely 
slow ;  that  it  lasts  for  years ;  that  recurrences  are  extremely 
frequent  in  spite  of  treatment  methodically  applied,  we  pos- 
sess those  principles  which  permit  us  to  criticise  case  reports. 

B. — Criticism  of  Case  Reports. 

From  the  above  exposition,  based  upon  my  twenty  observa- 
tions, I  believe  I  have  a  right  to  draw  the  following  conclu- 
sions : 

1.  We  can  surely  list  as  pituitary  lupus  the  cases  of  tubercu- 
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losis  where  there  was  remarked  one  or  several  of  the  follow- 
ing signs : 

Mammillated  infiltration  of  the  mucosa,  which  I  regard  as 
the  typical  lesion  of  lupus. 

Perforation  of  the  septal  cartilage ; 

Destruction  of  the  alae  nasi. 

Coexistence  of  other  lupic  lesions  of  nose,  cheek  and  face 
in  general. 

Coexistence  of  other  lupic  lesions  of  the  mucosa. 

Narinal  atresia  in  tunnel  form. 

2.  We  can  almost,  with  certainty,  include  as  lupus  the 
cases  where  one  of  the  following  signs  is  shown : 

Long  duration  of  the  affection. 

Frequent  recrudescences   in  spite  of  methodical  treatment. 

Lymphangitis  of  the  lobule. 

The  presence  of  vermicular  cicatrices  on  the  lobule  or  at  the 
narinal  orifices. 

The  presence  of  "eczema"  of  the  nares,  which,  in  several 
cases,  seems  to  me  to  have  been  nothing  else  than  vestibular 
lupus. 

These  signs  acquire  the  value  of  certainty  if  they  coexist 
with  one  of  the  symptoms  above  mentioned. 

The  absolute  indolence  of  lupus  contrasts  with  the  pain, 
often  sharp,  of  miliary  tubercular  ulcerations. 

I  may  add  that  the  rarity  or  absence  of  bacilli  upon  histolo- 
gic examination  is  also  in  favor  of  lupvis. 

Let  us  now  examine,  in  the  light  of  these  facts,  the  cases 
enumerated  in  my  table. 

If  we  throw  out  nine  case  reports  which  are  really  too  brief 
to  be  utilized  (Wroblewski  I  and  II,  Chiari  III,  Capart,  Sil- 
berstein  I  and  II,  Herzog  V,  VI,  VII)  we  see  that  the  cases 
can  be  analyzed  as  follows : 

Tumors. 44 

Ulcerations   20 

Infiltrations    21 

Mixed  lesions   2 

The  tumors  comprise  29  certain  lupus  tumors  and  1  probably 
lupus.  Only  14  of  these  cases  (which  includes  SchaeflFer's  6) 
are  noted  as  the  only  pituitary  lesion.  I  do  not  hesitate  to  con- 
sider them  as  lupic  tumors;  in  fact,  nothing  distinguishes 
them  from  other  tumors  accorripanying  pituitary  lesions ;  like 
them,  their  structure  never  or  rarely  revealed  bacilli,  and  like 
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theni,  were  in  patients  clear  of  pulmonary  lesions ;   in  a  word» 
nothing  authorizes  their  separation. 

Of  the  twenty  ulcerations,  eighteen  appeared  as  the  ultimate 
manifestation  >n  pulmonary  tuberculosis.  Their  aspect  did 
not  differ  at  all  from  granular  lesions  met  with  upon  any 
other  nuicosa  (ulcer  with  scooped  out  borders,  very  painful, 
miliary  granulations  in  a  collarette  about  the  periphery)  and 
bacteriologic  examination  showed  the  presence  of  numerous 
tubercle  bacilli.  We  may  conclude  that  they  were  terminal 
granular  ulcerations  in  cases  of  pulmonary  tuberculosis.  Two 
other  cases,  however  (Baurowicz.  Michelson  II)  are  mani- 
festly cases  of  lupus. 

In  the  twenty-one  observations  with  infiltration  of  the  mucosa, 
only  four  (Cases  III  and  I\'  of  Hahn.  \'I  of  Koschier.  and 
IV  of  Herzog)  are  probably  lupus ;  all  the  others,  seventeen, 
are  absolutely  lupus.  I  consider  as  mixed  lesions,  granular 
and  lupic.  the  lesions  described  in  case  XVI  of  Koschier,  I  of 
Bar,  and  the  case  of  Tournwaldt. 

The  muriform  hyperplasia  and  tumor  of  the  inferior  turbi- 
nate in  Tournwaldt's  case,  the  perforation  of  the  septum  in 
Koschier's  case,  the  smooth  pseudo-polyp  masses  in  Bar's  case 
are  lupus  manifestations  as  all  the  other  observations  testify. 
They  contrast  singularly  in  their  slow  progress,  indolence  and 
absence  of  ulceration,  with  the  pain  of  other  lesions,  the 
granular  ones  of  the  pharynx,  larynx  and  floor  of  the  nasal 
fossa 

Lupus  is  slow  in  evolution,  insidious  and  goes  unnoticed 
until  it  becomes  obstructive.  One  treats  an  eruption  or  a 
granular  ulceration  in  the  pharynx  and  larynx;  in  iexamining 
the  nasal  fossae  lesions  are  found  which  one  believes  to  be 
contemporaneous  and  of  the  same  character,  but  they  are  of 
an  earlier  date  and  a  different  sort.* 

We  see  then,  to  sum  up,  that  there  exist  only  two  varieties 
of  nasal  tuberculosis:  Miliary  tuberculosis  with  frank  and 
unequivocal  characteristics,  and  lupus  which  comprises :  tuber- 
cular tumors  and  the  majority  of  tubercular  vegetations.  I 
say  the  majority,  for  certain  infective  granular  ulcerations 
may  bud  and  give  rise  to  vegetations  as  in  the  case  reported 
by  Band  and  Tixier,  but  the  granular  type  of  ulcer  remains 
easily  recognizable. 

The  facts  seem  to    mc   clearly    demonstrated:    Under  the 

*I  could  cite  other  examples  of  manifestations  described  as 
tuberculosis    which    are    really  lupus. 
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names  of  tuberculous  tumor,  vegetating  tuberculosis  and 
lupus,  writers  have  described  a  sole  and  single  thing.  This 
identical  thing  should  be  called  lupus,  for  it  is  characterized 
objectively  and  functionally  by  the  same  symptoms  which,  as 
1  have  shown  already,  characterize  pituitary  manifestations  of 
those  having  skin  lupus. 

Kayser  {Monats.  f.  Ohrenheilkunde,  April,  1901),  cites  a 
case  of  primary  nasal  tuberculosis  in  which  he  described,  be- 
sides perforation  of  the  cartilaginous  septum,  the  mammil- 
lated  infiltration  characteristic  of  lupus. 

Symond  describes  under  the  name  of  tuberculous  ulcera- 
tion of  the  septum  (London  lar.  Society,  1897,  in  Rev. 
hebdomadaire,  1897),  a  plain  case  of  lupus. 

Williams  (London  lar.  Society,  April,  1897,  in  Rev. 
hebdomadaire,  1897,  2,  p.  899),  describes  as  common  tuber- 
culosis a  tumor  coinciding  with  lupic  pituitary  manifestations. 

This  study  is  solely  clinical.  I  will  say  at  once  that  pathol- 
ogic anatomy  no  longer  permits  a  differentiation  of  lupus 
from  tuberculosis  of  the  nasal  mucosa.  M.  Schmidt  (Die 
Krankhciten  der  Oberen  Luftwege,  3rd  edit.,  1903),  after 
Massei,  affirms  that  tuberculous  tumors  cannot  be  differenti- 
ated macroscopically  or  microscopically  from  lupic  new  forma- 
tions. 

IV. — ETIOLOGY. 

Thus  defined,  pituitary  tuberculosis  ceases  to  be  the  clinical 
rarity  taught  in  the  classics.  If  cases  of  pituitary  tuberculosis 
are  relatively  rare  the  number  of  lupus  cases  is,  on  the  other 
hand,  relatively  considerable.  One  has  only  to  read,  to  get 
an  idea,  the  reports  of  various  scientific  bodies  and  especially 
the  London  Laryngological  Society.  I  am  even  convinced 
that  it  is  greater  still  than  indicated  by  the  number  of  lupus 
cases  published.  For  one  thing,  lupus  is  painless,  only  slightly 
attracts  the  patient's  attention  and  may  heal  of  itself;  some 
do  not  even  ask  medical  attention.  For  another,  very  scat- 
tered lesions  pass  unperceived  at  the  beginning. 

My  statistics  confirm  the  classic  figures  relative  to  sex  and 
age  of  predilection.  There  is  a  marked  predilection  for  the 
female  sex,  which  covers  three-fourths  of  the  cases  in  my 
list.  The  ratio  is  larger  still  in  my  personal  cases,  as  I  have 
had  eighteen  women  to  two  men  (90  per  cent). 
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lupus  attacks  especially  in  middle  life.  By  re- 
ferring to  my  cases  and  tables,  it  will  be  found  that  the  max- 
imum of  frequency  was  between  15  and  25  years,  44  per 
cent.  There  was  equal  frequency  between  5  and  15  and  be- 
tween 25  and  50  Beyond  50  it  is  very  rare.  I  have  had  one 
case  at  63  and  another  at  71. 

It  always  develops  upon  scrofulous  soil.  It  often  succeeds 
a  strumous  pseudo-atrophic  coryza  (Moure). 

I  believe,  moreover,  and  I  have  tried  to  prove  that  pseudo- 
atrophic  coryza,  like  atrophic  rhinitis  (with  or  without  ozena) 
arc  larva!  forms  of  tuberculosis. 


V. — PATHOLOGY. 

To  the  two  varieties,  granular  and  lupic,  belong  two  dif- 
ferent pathologies. 

Lupus  is  a  local  tuberculosis,  primary,  independent*  of  pul- 
monary lesions.  Miliar\'  tuberculosis,  on  the  contrary,  is  sec- 
ondary to  pulmonary  lesions.  In  lupus  the  infection  is  direct ; 
it  is  brought  about  by  inhalation  or  direct  carriage  by  soiled 
fingers.  In  miliary  tuberculosis,  on  the  contrary,  the  infec- 
tion is  carried  from  the  lungs  to  the  nasal  fossae  by  the  blood. 
rituitary  lupus  is  primary. — All  writers  upon  this  sub- 
jtrt  are  not  agreed  as  to  this. 

Herzosr.  for  example,  in  eighty  cases  of  nasal  tuberculosis 
only  found  twenty  (one-fourth)  where  there  was  not  pul- 
monary tuber;culo.sis  at  the  same  time.  All  his  cases  of  sec- 
ondary tuberculosis  belonged  to  the  ulcerous  form.  My  sta- 
tistics, made  up  in  part  from  the  same  sources  as  his,  show 
differently. 

Francis  Steward"  collated  100  cases  of  nasal  tubercu- 
losis, of  which  six  were  personal.  He  found  that  the  pituitary 
lesions  were  primary  in  fifty-eight,  secondary  in  thirty-seven, 
and  doubtful  in  five.  But  he  admits  that  the  tuberculous  tumor 
(which  he  distinguishes  from  lupus)  is  most  often  primary 
(33  out  of  40). 

Pistre  (tuberculous  pseudo-polyps)  considers  tuberculous 
tumors  to  be  "most  often  secondary."  This  assertion  is  the 
more  surprising  from  that  author,  since  in  his  thirteen  cases 
eight  were  manifestly  primary  tumors,  three  made  no  mention 
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of  pulmonary  conditions  and  only  two  show  the  coexistence 
of  tuberculous  tumor  and  pulmonary  lesion. 

Pasch,'"'  while  recognizing  that  the  tuberculoma  (which  he 
also  distinguishes  from  hipus)  is  most  often  primary,  has 
also  seen  it  coincide  with  tuberculous  infiltration  of  the  lungs. 

All  my  personal  cases  were  primary  lupus  of  the  pituitary 
membrane.  In  no  case  (my  personal  statistics  include  twenty- 
two  cases — sixteen  new  cases,  four  published  in  this  journal 
in  January,  1906, -and  two  in  November,  1906),  did  I  find 
a  pulmonary  lesion. 

In  the  cases  collated  from  the  literature,  only  nine  coin- 
cided with  tuberculous  lung  lesions  (case  of  Tournwaldt, 
VI  of  H^hn,  IV  of  Michelson,  IV,  VII,  XI,  XVI  of  Koschier. 
I  of  Hinsberg,  and  I  of  Bar). 

Now  the  coincidence  of  lung  lesion  and  pituitary  lupus  does 
not  prove  that  the  pulmonary  trouble  caused  it.  In  none  of 
these  cases  is  the  chronology  recorded,  and  nothing  permits 
the  affirmation  that  the  lung  lesion  preceded  the  nasal  lesion. 
On"  the  contrary,  important  reasons  could  be  advanced  in  favor 
of  a  pituitary  beginning. 

We  know  that  lupus  makes  extremely  slow  progress  (see 
further  on)  which  is  figured  by  years. 

We  know,  further,  that  its  march  is  extremely  insidious,  and 
consequently  that  it  may  have  long  existed,  when  it  comes 
the  first  time  for  examination.  Now  all  these  nine  cases  re- 
port, with  slight  pulmonary  lesions,  advanced  lesions  in  the 
pituitary. 

The  patient  of  Tournwaldt  presented  pulmonary  induration, 
but  his  nasal  fossae  were  the  seat  of  a  muco-purulent  dis- 
charge since  infancy,  and  the  lupus  was  quite  extensive. 

The  patient  in  Case  VI  of  Hahn  had  signs  of  softening  and 
])ulmonary  shrinking,  but  the  septal  perforation  testifies  to 
the  duration  of  the  pituitary  lesion.  The  patient  in  case  VI 
of  mine  reported  January,  1906,  had  only  in  1902  a  slight 
mammillation,  the  size  of  a  pea  in  the  inferior  meatus  which 
would  have  passed  unnoticed  if  my  attention  had  not  been 
called  to  it ;  five  and  a  half  years  later  she  had  lesions  of  the 
cartilagingus  septum  and  anterior  thirds  of  both  inferior  tur- 
binates, without  perforation  of  the  cartilage.  No  pulmonary 
lesion. 

In  Case  IV  of  Michelson  it  is  expressly  noted  that  the 
patient  dated  his  nasal  obstruction  several  years  back. 
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The  same  in  Cases  VII  and  XVI. 

On  the  one  hand  slight  lung  lesions ;  on  the  other,  advanced 
pituitary  lesions.  Logic  holds  that  the  latter  began  first. 
Moreover,  these  cases  constitute  an  insignificant  minority. 

In  fact,  if  we  deduct  twenty-one  cases  from  the  table  where 
the  pulmonary  condition  was  not  shown,  we  find  thirty-seven 
cases  of  primary  lupus  to  which  must  be  added  my  sixteen 
nal  cases  and  the  six  others  published  in  January  and 
liber,  1906,  so  that  there  are  fifty-nine  cases  of  primary 
lupus  against  nine  of  lupus  with  pulmonary  lesions.  The 
primary  lupus  cases  make,  then,  90.5  per  ^pit  of  the  whole. 

.Another  consideration,  indirect  but  importjTnt,  confirms  me 
in  my  opinion.  As  Francis  Steward^*  has  remarked,  if  we  add 
together  the  tuberculous  lung  cases  of  Willigh"  and  Weichsel- 
baum.^"  we  get  a  total  of  three  cases  of  pituitary  tulxrculosis 
in  640  lung  cases,  that  is,  0.46  per  cent. 

This  shows  that  in  coincidence  of  pulmon:«jy  and  pituitary 
tuberculosis  it  is  the  nasal  tuberculosis  which  came  first. 

It  is  not  rash  to  think  that  the  twenty-one  cases  in  my  table 
who  had  no  mention  of  the  pulmonary  condition  were  primary 
pituitary  lesions. 

2.  Granular  tuberculosis  is,  on  the  contrary,  secondary  to 
a  pulmonary  lesion. — This  appears  from  an  examination  of  the 
cases  reported  by  my  colleagues  in  this  essay.  All  the  granular 
ulcerations  therein  recorded  appear  to  me  to  be  a  terminal 
lesion  in  the  course  of  pulmonary  phthisis.  There  is  but  one 
case  of  granular  ulceration  of  the  pituitary  membrane  without 
a  pulmonary  lesion;  this  is  the  one  described  by  Melzi"  in 
tlu-  Archives  Internationales  de  Laryngologie,  a  patient  who 
came  to  him  for  a  ver>'  pronounced  nasal  obstruction.  The 
author  made  out  a  common  hypertrophic  rhinitis  and  did  a 
turbinotomy.  To  his  great  astonishment  he  found  on  the 
meatal  aspect  of  the  inferior  turbinate  an  ulceration  com- 
parable to  ulcerations  on  the  tongue.  The  borders  were  un- 
dermined. On  the  periphery  were  several  characteristic  gray 
granulations.  The  patient  was  young  and  clinically  free  from 
pulmonary  tubercutosis.  The  ulceration  was  found  histolog- 
ically to  be  tuberculous  but  no  Koch's  bacilli  were  found. 

This  case  is  unique  to  my  knowledge.  .  It  does  not  contra- 
dict the  rule  that  a  granular  ulceration  is  most  often  a  terminal 
phenomenon  in  the  evolution  of  a  pulmonary  phthisis. 

It  is  a  blood  infection.     There  is  a  bacillary  discharge  into 
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the  circulatory  system  from  the  pulmonary  parenchyma  which 
becomes  colonized  in  the  nasal  fossa.  Usually  there  is  a 
massive  bacillary  discharge.  One  finds  in  these  ulcerations 
numerous  Koch's  bacilli,  contrariwise  to  what  is  found  in 
lupus  lesions  where  the  bacilli  are  rare  or  undiscoverabie. 
To  sum  up  J  there  exist  two  modes  of  pituitary  infection:  the 
blood  route  producing  miliary  tuberculosis ;  the  air  route  caus- 
ing the  appearance  of  lupug. 

Escat  supposed  in  the  latter  event,  that  the  pituitary  mucus 
had  the  power  in  some  way  of  attenuating  Koch's  bacilli, 
modifying  their  v^fclence.  The  nasal  fossae  would  thus  be  a 
sort  of  physiologicTaboratory  for  the  attenuation  of  bacilli. 


VI. — SYMPTOMATOLOGY. 

I  have  had  especially  in  view  in  this  study  primary  tuber- 
culosis, lupus  of  the  pituitary.  I  ought  to  say,  however,  a 
few  words  about  granular  tuberculosis. 

A. — Miliary  Granular  Tuberculosis. 

This  presents  in  two  forms :  gray  granulation,  and  ulcera- 
tion. Gray  granulation  is  extremely  rare  in  the  pituitary 
mucosa.  It  appears  in  the  form  of  an  eruption  of  small  gran- 
ulations, the  size  of  a  millet  seed,  gray,  separated  from  each 
other  by  areas  of  healthy  mucosa.  They  are  usually  seated 
upon  the  lower  turbinate.  If  a  swab  culture  be  colored  and 
examined  a  considerable  quantity  of  tubercle  bacilli  will  be 
seen. 

I  have  found  but  two  cases :  One  in  the  thesis  of  Olympitis 
which  belonged  to  Millard,  and  another  in  Boutard's  thesis 
which  belonged  to  Hajek. 

In  the  latter  case  the  gray,  translucent  granulations  were 
seated  upon  the  inferior  turbinate ;  a  slide  examination  showed 
numerous  tubercle  bacilli.  They  went  on  very  rapidly  to  ulcer- 
ation. This  rapid  transformation  is  the  rule,  and  doubtless 
explains  the  infrequency  of  a  pituitary  miliary  eruption. 

Granular  ulceration  shows  nothing  peculiar.  It  has  the 
usual  aspect  of  granular  ulcerations  as  seen  upon  the  tongue 
(undermined  edges,  collarette  of  miliary  tubercles).  It  has 
a  marked  predilection   for  the  anterior  portion  of  the  nasal 
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fossae,  the  anterior  part  of  the  septum  and  the  neighboring 
part  of  the  upi>er  lip.  It  is  an  ulceration  almost  as  much 
narinal  as  nasal,  and  this  perhaps  explains  the  sharp  pain  ac- 
companying this  lesion  as  opposed  to  the  remarkable  indolence 
of  lupus. 

Granular  ulceration  of  the  pituitary  mucosa  has,  then,  a  real 
existence,  and.  by  its  location,  its  character,  the  pain  which 
it  prcxluces,  the  numerous  bacilli  in  the  scrapings,  the  co- 
existence of  pulnK)nary  phthisis,  clearly  disting^uishes  itself 
from  lupic  ulceration.  It  may,  especially  if  infected,  become 
vegetant.  but  it  rarely  goes  on  to  perforation  of  the  cartilage 

B. — Lupus. 

I  have  g^iven,  at  the  beginning  of  this  paper,  the  clinical 
picture  of  lupus  at  its  height.  There  remains  something  to 
be  said  of  its  mode  of  onset,  its  functional  symptoms,  its 
course,  and  the  condition  of  the  facial  lymphatic  system. 

1.  Mode  of  onset.  The  pathognomonic  signs  of  pituitary 
lupus. — I  have  already  indicated  the  modes  of  onset  in  my 
work  of  January,  1906.  Repeating  what  I  have  said  there 
are: 

A  form  of  lupus  with  a  lacrymal  beginning.  A  form  with 
a  lobular  lymphatic  beginning.  .\n  impetiginous  vestibular 
form. 

I  n-fer  to  this  work  for  the  details  of  these  modes  of  com- 
menccaieilt.  I  will  merely  say  that  these  modes  appear  to  me 
to  have  much  practical  importance.  They  deal  with  the  ex- 
ternal phenomena  immediately  visible  to  every  practitioner, 
not  requiring  the  special  manipulations  of  the  rhinologist. 
They  are  the  revelatory  symptoms  of  pituitary  lupus.  If  the 
practitioner  knows  that  lacr>'mation,  or  a  rebellious  impetigo 
of  the  vestibule,  or  a  torpid  and  recurring  lymphangitis  of  the 
lobule  may  be  the  index  of  a  baffling  nasal  tuberculosis,  he 
will  have  him  examined  by  a  rhinologist  without  delay  for 
the  maladies  coming  under  this  categor)'.  and  thus  have  his 
patient  avoid  a  long  lack  of  treatment  which  might  result  in 
a  lacrymal  fistula,  destruction  of  the  lobule  or  the  subseptum. 
ending  in  the  horrible  nose  destruction  called  the  "death's 
head"  or  "parrot  beak." 

2.  Functional  symptoms. — These  are  almost  nil  unless  the 
lesion  becomes  obstructive.  It  is  even  probable  that  it  may 
remain  latent  for  a  long  time. 
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Then  there  appears  a  dryness  in  the  nose,  or  rather  a  dry- 
ing of  the  secretions  in  the  form  of  crusts  which  are  some- 
times sangiiinolent.  No  pain,  neither  spontaneous  nor  upon 
pressure.  Then  the  lesion  becomes  vegetating,  or,  if  the 
crusts  are  abundant,  nasal  obstruction  begins.  Little  or  no 
reaction  upon  the  general  health.  Sometimes  the  patients 
look  really  florid. 

3.  State  of  the  facial  lymphatic  system. — I  have  already 
dwelt  enough  upon  the  local  symptoms.  I  wish  to  say  only  a 
few  words  as  to  the  lymphatics  of  the  face. 

It  is  known  that  the  pituitary  lymphatics  (Andre,  "Les 
lymphatiques  des  fosses  nasales,"  Th.,  Paris,  1905)  follow 
two  currents  of  opposite  direction. 

The  lymphatics  of  the  mid-posterior,  portion  are  directed 
backward  and  terminate  by  a  superior  trunk  at  the  retro- 
pharyngeal ganglia  and  upper  ganglia  of  the  jugular  chain; 
by  a  middle  trunk  at  the  subdigastric  and  jugular  ganglia 
(the  former  of  which  also  receives  the  lymphatics  of  the  an- 
terior route)  ;  and  by  an  inferior  trunk  at  the  ganglia  of  the 
jugular  chain  near  the  bifurcation  of  the  carotid. 

The  lymphatics  of  the  anterior  third  of  the  pituitary  mem- 
brane participate  in  the  distribution  of  the  nasal  integument. 
They  therefore  present  three  collecting  groups ;  a  middle 
group  which  ends  at  the  submaxillary  ganglia,  following  the 
path  of  the  facial  vessels;  a  superior  group  which  ends  at  the 
preauricular  and  parotid  ganglia ;  and  an  inferior  group  to 
the  sub-mental  ganglia.  Along  the  facial  chain  are  found  a 
number  of  very  small  ganglia,  seen  in  twenty  out  of  thirty- 
two  cases  by  Poincetreau,  who  pointed  them  out ;  the  inferior, 
situated  upon  the  horizontal  branch  of  the  inferior  maxilla, 
in  front  of  the  masseter ;  the  middle  on  the  external  aspect  of 
the  buccinator;  and  the  superior,  comprising  a  naso-genial 
and  a  suborbital  ganglion. 

Theoretically,  gland  infection  ought  then  to  be  systematic 
as  follows :  To  a  lesion  in  the  posterior  two-thirds  of  the 
mucosa  would  correspond  a  retropharyngeal  or  retrodigastric 
adenitis;  to  a  lesion  of  the  anterior  part  would  correspond 
an  inflammation  of  one  or  more  face  ganglia. 

Retropharyngeal  adenitis  has  not  been  reported  and  I  have 
not  seen  it ;  but  a  slight  adenitis  could  go  unnoticed  by  reason 
of  the  difficulty  of  examining  this  region.  Moreover,  at  the 
beginning  the  lesions  are  confined  to  the  anterior  part  of  the 
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pituitary  membrane.     All  the  ganglion  territories  of  the  face 
have,  on  the  contrary,  been  mvolved. 

Personally  1  have  noted:  Submaxillary  adenitis  (Cases  IV, 
\  and  \'I);  sub<ligastric  adenitis  (Case  VII);  cervical  and 
submental  adenitis  (Case  VIII)  ;  submaxillary  and  carotid 
(Case  X)  ;  submaxillary,  submental  and  premasseteric  (Case 
XV);  premasseteric  (Case  XVI);  submaxillary  and  carotid 
(Case  I,  Memoirs  of  September,  1906). 

I  have  noted  in  the  histories  which  I  have  looked  through : 
Suppurative  preauricular  adenopathy,  with  sulxingulo-inaxil- 
lary  adenitis  (Case  XII  of  Pistre)  ;  submaxillary  adenitis 
(Herzog.  Ill  and  IV;  Chiari,  II;  Silberstein.  I  and  II)  ;  sub- 
maxillary and  cervical  adenitis  (Pistre,  XI;  Hahn,  II  and 
\'I)  ;  adenitis  of  the  cervical  glands  (Hinsberg.  IV).  I  recall 
also  the  two  cases  of  Gelle  and  Poulard  (Th.  of  Poulard^^). 

I  have  seen  along  with  a  unilateral  nasal  lesion  bilateral 
adenitis,  a  fact  which  anatomy  well  explains  (crossed  dis- 
tribution of  lymphatics). 

Apparently  not  much  attention  has  been  given  to  the  condi- 
tion of  the  lymphatic  system  in  nasal  tuberculosis.  In  eighty 
cases  which  I  have  collated  I  have  found  adenopathies  in  only 
ten,  usually  submaxillary.  Andre  in  the  clinical  part  of  his 
thesis  notes  only  the  case  of  Poulard,  previously  mentioned. 
C.elle  in  his  work'*  on  adenopathies  of  nasal  origin,  remarks 
that  writers  are  mute  upon  this  question  not  only  as  to  tuber- 
culos-s  but  also  as  to  lupus,  most  authors  making  this  dis- 
tincti(  n  However,  it  appears  to  me  to  be  frequent,  for  I  have 
found  it  in  ten  of  twenty-two  cases,  or  45  per  cent,  I  believe 
it  »s  even  more  common  than  the  figures  indicate,  for  at  the 
beginning.  I  did  not  systematically  explore  the  regions  where 
I  mj'jht  find  adenitis. 

This  examination  of  the  ganglia  has  some  diagnostic  im- 
port, for.  if  along  with  adenitis  there  is  no  skin  lesion,  one 
will  be  led  to  examine  the  naspi  f,.ccno  and  perhaps  find  lupus 
lesions  at  their  beginning. 

.Above  all.  as  we  shall  see,  it  has  pathologic  importance.  As 
the  pituitary  lymphatics  follow  the  course  of  the  tegumentary 
lymphatics,  one  may  ask  if  the  adenopathies  which  I  have 
found  with  relative  frequency,  as  remarked,  are  not  due  to 
skin  lesions  which  sometimes  coexist  with  pituitary  lesions 
at  the  time  when  the  patient  comes  for  examination. 

There  is  nothing  in  this.    For  if  in  a  .small  number  of  cases 
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the  adenopathy  does  coincide  with  the  lesions  of  the  nasal 
integument  (as  in  Cases  V  and  X  and  Case'  IV  of  January, 
1906),  nothing  goes  to  show  that  the  adenopathy  did  not  pre- 
cede the  cutaneous  lesion;  and  if,  in  others,  an  interpretation 
of  the  adenitis  is  complex  because  of  concomitant  lesions 
(Case  II,  September,  1906),  in  the  very  large  majority  of 
cases  (seven  out  of  ten)  the  adenitis  appears  in  the  course  of 
a  primary  pituitary  lupus.  Facial  adenopathies,  therefore,  are 
evidence  of  the  pituitary  lesion  and  should  cause  it  to  be 
sought  for. 

4.  Progress,  duration,  termination,  prognosis. — The  progress 
is  'extremely  slow,  torpid  and  insidious.  It  may  exist  six 
years  (Case  VII),  eight  years  (XII),  or  ten  years  (V)  with- 
out revealing  itself  except  by  insignificant  symptoms,  or  sim- 
ply by  lacrymation.  This  slowness  of  evolution  may  be  still 
greater,  as  witnesses  Case  X  of  Koschier.  This  was  a  woman 
of  71,  who,  together  with  a  septal  perforation,  had  some  other 
small  pituitary  lesions.  Twenty  years  previously  she  had 
been  treated  for  a  septal  neoplasm;  for  twenty  years  then  the 
lupus  had  remained  limited  to  the  anterior  part  of  the  nasal 
fossae,  without  having  progressed. 

Hence  the  duration  of  pituitary  lupus  is  to  be  measured  by 
years.  Sometimes,  however,  probably  as  a  result  of  secondary 
infections,  it  takes  a-  more  rapid  course.  I  allude  to  those  cases 
of  lupus  vorax,  which  in  a  few  weeks  destroy  the  cartilaginous 
septum,  the  subseptum,  and  the  lobule  of  the  nose ;  the  diag- 
nosis from  syphilis  may  give  difficulty  in  such  cases.  An  im- 
portant feature  in  the  course  of  lupus  consists  in  frequent  re- 
currence as  all  cases  show. 

Lupus  has  also  some  tendency  to  spontaneous  cure  by  rea- 
son of  fibrous  tissue  production  in  the  lesion  which  here,  as 
everywhere  else,  tends  to  smother  the  lesions  which  it  sur- 
rounds. It  is  true  that,  while  it  often  heals  in  one  place  it 
breaks  out  afresh  in  another,  in  the  cavum  or  in  the  larynx 
as  we  shall  see.  However,  the  formation  of  this  fibrous  tissue, 
the  presence  of  which  Garel  and  Collet^"  used  in  distinguish- 
ing histologically  lupus  from  active  pituitary  tuberculosis,  has 
the  result  of  bringing  on  an  atrophy  of  the  inferior  turbinates ; 
and  in  an  advanced  lupus  (especially  if  the  lesions  predomi- 
nate in  the  inferior  turbinates)  it  is  common  to  see  the  nasal 
fossae  considerably  enlarged  by  a  sort  of  lupus  atrophic  rhi- 
nitis, a  novel  proof  of  the  role  of  tubercular  toxins  in  produc- 
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ing  iuriiin;ii  airupiiy.  But  ii  iuinis  dtjcs  licai  soiiietiines  sp>on- 
taneously  it  sometimes  resists  the  best  and  most  persistcni 
treatment. 

In  a  certain  number  of  cases  the  lupus  patient  does  not  get 
well  and  dies  of  pulmonary  tuberculosis.  I  have  seen  this 
e\  once.     Thus,  while  the    patient    with  pulmonary 

ti:i  IS  never,  so  to  speak.  l)ecomes  Inpic.  the  reverse  is 

far  from  rare  (Lenglet). 

All  these  conditions  sliow  us  that  nothing  is  more  difficult 
than  to  predict  the  future  of  a  pituitary  lupus,  and.  fully  justi- 
fies these  words  of  Massei :  Fears  and  hopes  make  up  the 
progiK)sis;  hopes  in  view  of  the  benignity  and  slowness  of  the 
malady,  permitting  radical  intervention ;  fears  because  of  the 
complications  which  may  involve  other  organs.  Sometimes, 
after  several  years  of  reasonable  hope,  there  come  localiza- 
tions in  the  lung,  the  larynx  or  the  meninges,  with  a  rapid 
course,  carrying  off  the  patient  who  was  considered  cured. 

VII. — COMPLICATIONS. 

If  we  can  compare  the  nasal  fossae  to  a  laboratory  where 
Koch's  bacilli  are  attenuated,  we  must  also  recognize  that  this 
same  laboratory,  after  attenuating  them,  spreads  them  in 
ever>'  direction.  Situated  right  at  the  center  of  the  face,  at 
the  beginning  or  end  of  many  organs,  it  is  not  astonishing 
for  the  nasal  fossae  to  scatter  bacilli  into  these  different  organs. 

Forward  we  see  the  pituitary  membrane  continuous  by 
insensible  transition  with  the  .skin  of  the  face.  In  the  inferior 
meatus  it  is  continuous  with  the  laci"ymo-nasal  canal ;  in  the 
middle  and  superior  meatus  with  the  various  sinuses  of  the 
face. 

Behind,  it  continues,  the  cavum  being  intermediary,  into 
tin  mucosa  of  the  Eustachian  tube  and  the  tVmpanic  cavity, 
and  of  the  pharynx,  esophagus  and  laryn.x. 

Having  so  many  paths  which  the  bacilli  may  follow  up,  we 
have  so  many  varieties  of  complications  to  study. 

A. — Cutaneous  Complications.    Relations  of  Pituitary  and 
Facial  Lupus. 

At  first  no  account  was  taken  of  pituitary  lesions  in 
producing    cutaneous     lupus.      The    pituitary    lesions     were 


206  HENRI     CABOCHE. 

considered  to  b€  due  to  the  spread  of  skin  lesions  to  the 
nasal  mucosa.  Then  it  was  recognized  that  lupus  of  the  nasal 
mucosa  could  appear  without  any  preliminary  skin  lesion. 
Primary  lupus  had  acquired  citizen's  rights  (Th.  of  Raulin, 
1889).  In  spite  of  this,  probably  on  account  of  the  dominance 
of  old  notions,  nobody  saw  that  lupus  of  the  mucosa  could 
spread  to  the  skin.  Raulin  himself  believes  that  facial  lupus 
is  usually  a  primary  skin  infection,  while,  exceptionally,  it  is 
caused  by  a  pituitary  lesion. 

The  more  and  more  frequently  established  coincidence  of 
pituitary  lesions  with  facial  lupus  forced  a  study  of  their 
relations,  and  it  \vas  asked  if,  instead  of  being  an  epiphe- 
nomenon  in  the  course  of  facial  lupus,  the  pituitary  lesion  was 
not  the  source  of  the  cutaneous  infection,  and  consequently 
the  essential  thing. 

Rhinologists  and  dermatologists  defend  both  opinions.  The 
classic  authorities  believe  rather  in  a  primary  cutaneous  in- 
fection. 

Lupus  of  the  nasal  fossae,  says  Lermoyez  (Therapeutique 
des  maladies  dcs  fosses  nasales)  may  be:  (a)  primary  when 
it  begins  in  the  pituitary  membrane ;  (b)  secondary,  when, 
which  is  ordinarily  the  case,  it  first  attacks  the  skin  of  the  face 
and  subsequently  enters  the  nasal  fossae. 

Garel  (Diagnostic  et  traitment  des  maladies  du  nez,  2nd 
edit.)  after  first  believing  in  the  rarity  of  primary  pituitary 
lupus,  now  considers  it  relatively  common,  but,  besides  lupus 
of  the  nasal  integument  by  spread  from  pituitary  lupus,  he 
believes  in  a  primary  lupus  of  the  nasal  integument  whose 
nodules  are  much  more  destructive  than  the  nodules  of  the 
former  variety. 

Menier-*  in  his  excellent  manual  thinks  that  most  often 
when  cutaneou.s  and  mucous  lesions  coincide,  the  former  ap- 
peared first.  On  the  other  hand.  Chiari^'^  often  remarks  in 
the  anamnesis  of  numerous  cases  of  facial  lupus,  that  these 
individuals,  long  before  the  appearance  of  the  lupus,  had  a 
sore  at  the  nasal  entrance. 

Rresgen^"  believes,  as  Neisser  did  before  him.  that  facial 
lupus,  as  a  general  rule,  is  only  an  extension  of  a  mucosal 
lupus. 

Escat  (cited  above)  thinks  that  cutaneous  lupus  is  always 
consecutive  to  a  pituitary  lesion. 
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Molinie'"  believes  that  primary  pituitary  lupus  is  relatively 
fretjucnt. 

Audry*^  thinks  that  "skin  lupus  is  usually  if  not  always 
secondary  to  initial  tubercular  foci  situated  upon  neighboring 
mucosa  or  deep  tissues." 

Sticker*"  professes  the -same  opinion.  Meneau  and  Freche" 
found  in  twenty-five  cases  of  facial  lupus,  twenty-one  where 
the  nasal  mucosa  was  the  prime  cause.  There  had  been  no 
rhinologic  examination,  the  authors  basing  their  opinion  on 
the  patient's  nasal  history  (hypersecretion,  crusts).  They  are 
convinced  that  "the  frequency  of  lupus  with  a  pituitary  be- 
ginning, would  be  still  greater,  contrary  to  general  opinion,  if 
the  nose  were  examined  systematically  and  if  nasal  lupus  could 
be  detected  at  the  outset."  At  the  same  time  they  do  not  con- 
sider lupus  at  the  center  of  the  cheek  as  being  consecutive  to 
pituitary  lupus. 

Lenglet  (Pratique  dermatologique)  admits  two  methods  of 
producing  cutaneous  lesions:  (1)  Cutaneous  irKxrulation 
(kissing,  scratching,  former  dermatoses).  (2)  Propagation 
from  a  lesion  in  the  nasal  mucosa.  He  seems  to  believe,  with 
Raulin.  that  primary  cutaneous  lupus  is  the  most  frequent 
mode.  Like  Meneau  and  Freche  he  does  not  link  lupus  of  the 
face,  other  than  the  nose,  with  pituitary  lupus. 

Professor  Gaucher  in  his  Traite  dc  dertnatologie  is  eclectic ; 
various  modes  of  pathogenesis  of  facial  lupus  are  possible. 

As  for  myself.  I  am  firmly  convinced  of  the  pituitary  origin 
of  lupus  of  the  nose  and  face. 

This  opinion  on  the  one  hand  is  based  upon  case  reports 
which  I  consider  unassailable:  and  on  the  other  hand  is  the 
only  way  of  explaining  all  the  topographic  modalities  of  facial 
lupus. 

If  certain  dermatologists  do  not  admit  the  pituitary  portal 
of  entry,  it  is  because  they  do  not  understand  very  well  the 
bond  of  union  between  the  nasal  lesion  and  the  cutaneous 
nodule.  "If  it  is  right  to  regard  lupus  of  the  alae  nasi  as  the 
result  of  a  mucosal  lupus,  it  is  less  evident  that  there  is  always 
a  relation  between  lupus  in  other  facial  regions  and  lesions 
of  the  neighboring  mucosa."     (Lenglet,  loc.  cit.) 

This  bond  of  union  is  the  lymphatic  system. 

We  have  now  to  study  the  case  reports  upon  which  I  base 
my  opinion,  and  the  role  of  the  lymphatics  in  the  appearance 
of  facial  lupus. 
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1.  Facts  which  demonstrate  the  pituitary  origin  of  nasal  and 
facial  lupus. — My  twenty-two  observations  of  pituitary  lupus 
may  be  divided  into  three  classes:  (a)  Pituitary  lupus  with- 
out cutaneous  lesion;  (b)  cutaneous  lupus  coinciding  with 
pituitary  lupus;  (c)  cutaneous  lupus  coinciding  with  a  non- 
specific pituitary  lesion. 

Of  the  first  class  I  have  nothing  to  say,  except  that  it  was 
not  necessary  to  wait  for  an  outbreak  of  cutaneous  nodules 
to  make  the  diagnosis  of  pituitary  lupus. 

Of  the  second  class  I  will  say  that  in  all  cases  where  it  ex- 
isted, the  pituitary  lupus  plainly  preceded  by  several  months, 
sometimes  by  several  years,  the  cutaneous  lupus  outbreak. 

The  third  class  is  represented  by  one  case  of  lupus  of  the 
cheek  coinciding  with  a  rhinitis,  atrophic  in  type  without 
ozena,  and  which  I  reported  in  the  Annales  of  January,  1906. 

Here  my  view  seems  at  fault.  There  is,  then,  at  least  one 
case  of  facial  lupus  without  any  pituitary  lesion.  Now  it  is 
not  proven  that  an  aflFection  so  little  understood  as  atrophic 
rhinitis  is  not  a  manifestation  of  tuberculosis.  I  gave  to  the 
French  Laryngological  Society  of  1907*"  the  clinical  reasons 
favoring  this  hypothesis.  Lombard,  to  whom  I  imparted  my 
ideas  as  to  the  possible  tuberculous  natur^  of  atrophic  rhinitis, 
has  obtained  a  general  and  local  reaction  by  an  injection  of 
tuberculin  in  a  patient  having  ozena.  It  is  then  not  impossible 
that  atrophic  rhinitis  may  be  a  sclerotic  tuberculous  manifesta- 
tion of  the  same  sort  as  certain  renal  scleroses  (Barnard  and 
Salomon)  and  possibly  hepatic  scleroses.  Rut,  even  if  this 
opinion  i^  not  irrefutably  demonstrated,  the  case  of  lupus  of 
the  cheek  of  which  I  have  just  spoken  must  be  regarded  as  of 
pituitary  origin. 

We  shall  see  further  on  that  pituitary  lupus  spreads  to  the 
face  by  the  lymphatic  route.  Now,  it  is  perhaps  not  necessary 
for  Koch's  bacilli  to  produce  a  lesion  at  the  point  of  inocula- 
tion in  order  to  go  thence  to  the  lymph  relays  of  the  face. 
This  explanation  is  not  at  all  contrary  to  the  general  laws  of 
pathology.  It  is  positively  known  that  Koch's  bacillus  pene- 
trates the  intestinal  wall  without  making  any  lesion  in  it,  and 
infects  the  mesenteric  lymphatics,  possibly  also  thus  going 
from  place  to  place  in  the  lung.  It  is  known  that  this  same 
Koch's  bacillus  penetrates  the  tonsils  in  the  same  way,  in- 
fects the  tributary  glands  (Dieulafoy,*^  Babes")  and  event- 
ually the  lung. 
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It  follows  from  this  that  facial  lupus  would  always  be  of 
pituitary  origin,  whether  or  not  there  be  any  lesion  at  the 
port  of  entry. 

2.  Role  of  the  lympiiatic  system  in  the  appearance  of  facial 
lupus. — It  is  curious  to  note  that  the  places  of  election  of  facial 
lupus  are  just  those  points  where  there  are  ganglia,  or  lym- 
phatic relays:  Cheek  bone  (suborbital  ganglion  of  Poince- 
treau)  ;  cheek  (genial  ganglion)  ;  horizontal  branch  of  the  in- 
ferior maxilla  (pre-masseteric  ganglion),  these  are  for  the 
lymph  chain  of  the  facial  vessels.  Ascending  branch  of  the 
inferior  maxilla  (preauricular  ganglion),  submental  region 
(submental  ganglion). 

A  priori  we  would  have  a  right  to  infer  that  the  skin  is  in- 
fected through  these  ganglia  or  efferent  vessels  acting  as  in- 
termediaries. Observation  shows  that  just  these  ganglia  are 
very  frequently  attacked  in  the  course  of  pituitary  lupus.  I 
have  long  insisted  upon  this  fact.  We  may  conclude,  then, 
that  these  ganglia  play  an  essential  role  in  the  appearance 
of  cutaneous  lupus. 

Arriving  at  the  ganglion  the  bacillus  may  infect  the  skin  and 
cause  lupus  in  two  ways: 

(a)  It  may  produce  a  suppurative  adenitis,  the  fistula  from 
which  is  the  focus  of  the  lupus  (Cases  \"III  and  XIII,  lupus 
around  a  submaxillary  adenitic  fistula).  The  role  of  the 
lymphatic  system  is  especially  clear  in  the  latter  case.  In  fact, 
although  the  patient  declared  that  the  lupus  nodules  on  the 
nasal  lobule  had  been  contemporaneous  with  the  nasal  ob- 
struction and  nasal  crusts,  the  extent  of  the  pituitary  lesions 
proved  that  they  came  well  before  the  cutaneous  lesions.  Now, 
considerably  before  the  appearance  of  lupus  in  the  lobule,  the 
whole  lymphatic  chain  of  the  facial  vessels  had  been  infected. 
Three  years  l>efore  my  examination  there  was  a  suppurative 
right  submaxillary  adenitis  treated  surgically,  and  a  suppu- 
rative submental  adenitis.  Ten  months  before,  right  suppu- 
rative premasseteric  adenitis.  Three  or  four  days  days  be- 
fore my  examination,  appearance  of  a  tuberculous  gummi  in 
the  skin,  the  size  of  a  small  pea,  at  the  center  of  the  cheek. 

(b)  The  ganglion  does  not  suppurate  but  the  bacillus  in- 
fects the  afferent  cutaneous  lyinphatics.  I  have  been  able  in 
one  case  to  find  at  the  center  of  a  lupus  in  the  masseteric  region 
(progressing  to  a  cure,  by  the  way)  a  small  mobile  ganglion, 
palpable  proof  of  the  mechanism  of  infection. 
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It  is  very  evident  that  if  instead  of  the  gangHa  described 
by  Poincetreau,  there  exists  only  a  lymphatic  plexus,  the  latter 
would  play  the  same  role  as  a  ganglion.  If  it  were  necessary 
to  give  other  proofs  of  my  ideas  I  could  relate  several  other 
cases  which  I  have  had  the  good  fortune  to  observe  and  which 
have  the  weight  of  laboratory  tests.  I  have  already  related 
one  of  these  cases  in  my  note  of  January,  1906  (Case  IV). 

This  was  a  young  girl  of  13,  who,  some  time  after  a  curet- 
.tage  of  a  lupus  in  the  vestibule,  noticed  a  lupus  nodule  appear 
on  the  left  cheek  bone,  while  at  the  same  time,  upon  the  hori- 
zontal branch  of  the  inferior  maxilla,  same  side,  exactly  at  the 
spot  occupied  by  the  premasseteric  ganglion,  appeared  a  tuber- 
culous subcutaneous  ganglion,  still  mobile  but  rapidly  adher- 
ing to  the  skin. 

The  second  case,  in  every  point  comparable  to  the  preceding, 
is  that  described  as  Case  VI  in  this  report  Five  days  after 
a  nasal  curettage  for  a  vegetating  lupus  there  appeared  red- 
ness of  the  cheek  with  characteristic  lupus  nodules,  which 
were  treated  as  such  at  the  Hospital  St.  Louis,  where  I  sent 
the  patient.  I  have  been  able  to  see  counterparts  of  these 
cases. 

If  a  curettage  of  the  mucosa  can  inoculate  the  skin  of  the 
face,  inversely  an  amelioration  of  the  nasal  lesion  can  bring 
on  a  spontaneous  disappearance  of  the  skin  lesions.  This  is 
what  happened  in  the  case  above  cited  where  the  face  les- 
ions (lupus  nodule  and  gumma)  diminished  gradually  and  dis- 
appeared without  any  special  treatment  other  than  that  directed 
to  the  nasal  mucosa. 

Bresgen^"  has  reported  analogous  cases  of  ciisappearance  of 
face  nodules  after  endonasal  treatment.  I  have  noted  a  com- 
plete concordance  between  the  pituitary  condition  and  that  of 
lesions  of  the  nasal  integument,  the  latter  growing  better  and 
even  disappearing  with  pituitary  improvement,  reappearing 
when  on  account  of  insufficient  care  the  pituitary  lesions  re- 
sumed their  progress  (Case  III,  AnnaJes,  January,  1906). 
Hence  we  can  say  that  the  state  of  the  skin  of  the  nose  and 
face  reflects  the  state  of  the  nasal  mucosa. 

I  have  especially  in  view  here  lupus  of  the  face,  but  it  is 
very  evident  that  lupus  of  the  lobule  is  produced  through  the 
lymphdtic  openings  in  the  skin. 

I  may  add,  in  closing,  that  lupus  may  be  inoculated  into 
the  skin  without  the  medium  of  lymphatics.    It  sometimes  fol- 
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lows  the  lacrvmal  canal  and  comes  out  upon  the  face  through 
a  fistula  of  the  sac  (Case  II.  Annales,  September,  1906.  See 
also  cases  of  Hinsberg).  Nevertheles'^  this  mode  of  propaga- 
tion is  more  rare  than  the  other. 

It  is  not  my  intention  to  deny  the  possibility  of  direct  in- 
fection of  the  skin.  Clinically  a  previous  skin  lesion  (eczema 
usually,  but  we  must  mistrust  those  eczemas  which  are  some- 
times tubercular  manifestations)  may  favor  contagion  carried 
by  kissing  or  rubbing. 

Exi)erimentally  the  bacilli  can  be  made  to  enter  the  intact 
skin  by  friction  (Babes,*'  Courmont  and  Lesieur*').  But,  for 
one  thing,  these  experimental  conditions  are  never  realized 
clinically.  For  another,  direct  infection  of  the  skin  cannot 
explain  the  clinical  peculiarities  of  facial  lupus,  especially  its 
topography,  which  the  lymphatic  pathogenesis  I  advance  ex- 
plain- '.  arly. 

B. — Lacrymal  Complications. 

Infection  of  the  lacrymal  passages  in  the  course  of  pituitary 
lupus  presents  a  quadruple  character:  frequent,  early,  caused 
by  a  simple  or  by  a  specific  infection,  tuberculous  like  the  les- 
ion which  gave  it  origin. 

//  is  frequent. — In  twenty-two  cases  of  pituitary  lupus  I 
have  seen  it  eleven  times.  If  I  add  two  other  cases  of  lupus 
which  I  have  seen  with  lacrymal  lesions  aiid  which  were  sent 
to  me  by  Dr.  Morax.  we  have  a  total  of  thirteen  cases  of  lac- 
rimal infection  out  of  twenty-four  pituitary  lupus  cases,  or 
more  than  50  ]>er  cent.  I  am  not  a  little  surprised  to  see  this 
cause  of  lacrymation  so  infrequently  mentioned  in  the  French 
works  upon  lacrymal  infections. 

Raulin  declares  epiphora  to  be  possible  theoretically  but  he 
has  not  found  it  mentioned  in  the  sixteen  cases  which  he  has 
collated. 

Ilerzog  notes  several  cases  in  his  memoir, 

Gelle"  in  his  report  to  the  French  society  noticed  nasal  tuber- 
culosis but  twice  in  100  cases  of  tearing  examined  by  him  in 
Prof.  Lapersonne's  clinic.  He  cites  statistics  of  thirty  cases 
of  tearing  collated  by  Faravelli  and  Kruch  without  a  single 
case  of  tuberculosis. 

//  is  early. — In  my  eleven  cases  it  appeared  twice  even  be- 
fore any  nasal ' trouble  had  attracted  the  patient's  attention; 
three   times  simultaneously   with   the   nasal  complaint,  three 
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times  six  months  afterward,  and  once  eighteen  months  after- 
ward. In  two  cases  the  time  of  appearance  was  not  indicated. 
Infection  is  therefore  clearly  contemporaneous  with  the  be- 
ginning of  the  nasal  lesion,  and  is  indeed,  as  I  say,  a  revela- 
tion sign.  It  is  possible  that  the  slightness  of  the  lesion  has 
caused  it  to  go  unperceived  in  a  number  of  cases  reported. 

//  may  or  may  not  be  specific. — If  it  is  a  simple  infection, 
inferior  meatoscopy  will  show  no  lesion  in  the  meatus  proper. 
The  lesion  stops  at  the  meatal  floor.  Or,  it  produces  a  synechia 
of  the  inferior  turbinal  border  with  the  floor,  favoring  a  rela- 
tive stagnation  of  the  tears  and  an  ascending  infection  of  the 
lacrymal  passages. 

On  the  contrary,  if  it  is  a  tubercular  infection  of  the  lach- 
rymal passages,  meatoscopy  often  reveals  characteristic  les- 
ions in  the  inferior  meatus.  Thus  we  may  find  a  small  lupus 
tumor  in  the  meatus,  seeming  to  come  from  the  infundibulum 
(Cases  I  and  II.  Annales,  September,  1906).  Sometimes,  too, 
the  meatal  surface  of  the  inferior  turbinate  is  involved,  and 
fuses  with  the  sinus  wall,  partly  obstructing  the  inferior 
meatus.  But  the  absence  of  a  meatal  lesion  on  meatoscopy 
does  not  absolutely  prove  that  the  lacrymal  infection  is  of 
the  simple  sort.  I  have  seen  a  case  of  lacrymation  without 
a  meatal  lesion,  which  I  first  considered  to  be  secondary  and 
without  significance,  give  rise  later  to  fistula  of  the  lacrymal 
sac  and  a  lupus  of  the  overlying  skin. 

It  is  therefore  difficult  to  say  in  a  case  of  tearing  whether 
the  lacrymal  infection  is  simple  or  tubercular,  and  whether 
or  not  the  patient  is  menaced  by  lupus  of  the  sac  integument. 

C. — Sinus  Complications. 

Infection  of  the  sinuses  is  possible  in  theory,  and,  as  in  the 
lachrymal  passages,  we  can  conceive  of  a  simple  infection  of 
the  frontal  or  maxillary  sinus,  manifesting  itself  by  a  catar- 
rhal sinusitis,  or  a  specific  tubercular  infection  of  the  sinus 
mucosa. 

I  have  never  found  signs  of  catarrh  about  the  middle 
meatus.  On  the  other  hand,  endoscopy  would  evidently  not 
be  informing  as  to  the  state  of  the  sinus  mucosa,  for  the  in- 
filtration of  the  mucosa  would  not  be  sufficient  to  intercept  the 
light  rays.  I  have  used  transillumination  three  times  for  the 
maxillary  and  frontal  sinuses  without  getting  indications  of 
any  lesion. 
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111    ...v..    ; ;\;uluu5   sinusitis   is   not   thus   produced;   it   is 

always  consecutive  to  a  tuberculous  osteitis  adjacent. 

However,  Gleitsmann."'  who  has  collected  twenty  scatter- 
ing cases  of  sinusitis  from  the  literature,  reports  (though  with- 
out giving  details)  two  cases  of  maxillary  sinusitis  resulting 
from  pituitary  lupus.  Gradenigo  at  autopsy  of  a  tuberculous 
lupus  patient  found  the  mucosa  of  the  frontal  and  sphenoidal 
sinuses  infiltrated  and  swollen  (Ann.  des  Maladies  d' Oreille, 
1899,  p.  93). 

To  sum  up,  the  cornplication  appears  to  be  rare  and  will  not 
hinder  you. 

D. — Aero-digestivc  Passages. 

Localization  in  the  cavum  is  an  intermediate  step  by  which 
lupus  extends  to  the  Eustachian  tubes,  the  middle  ear,  the 
pharynx,  velum  and  larynx.  I  will  not  expand  upon  lupus 
m  these  regions.  That  would  be  going  beyond  the  scope  of 
my  subject. 

I  will  only  remark  that  these  localizations  are  absolutely 
painless,  having  no  symptoms  or  almost  none.  Hence  it  is 
necessary  to  examine  these  regions  systematically  in  order  to 
determine  any  extension  thereto. 

B. — Aural  Complications. 

The  action  of  lupus  upon  the  mucosa  of  the  ear  is  exactly 
comparable  to  that  upon  the  lacrymal  passages.  It  may  act 
in  two  ways: 

(a)  It  occasions  a  simple  infection  which  shows  as  a  catarrh 
of  the  middle  ear,  exactly  analogous  to  the  lacrymation  pre- 
viously mentioned. 

(b)  Or  it  invades  the  tube  and  middle  ear,  produces  lupus 
of  the  middle  ear.  dislocates  the  chain  of  ossicles,  perforates 
the  tympanic  membrane  and  shows  itself  to  the  patient  by  a 
slight  discharge  from  the  canal. 

The  ear  is  frequently  involved,  for  Felix"  in  twenty  lupus 
cases  seen  at  the  dermato-syphilitic  clinic  of  Bucharest  found 
such  lesions  in  every  one;  seventeen  catarrhal  and  three  sup- 
purative. 

The  lesion  must  be  sought  out,  for  the  impairment  of  hear- 
ing is  often  not  enough  to  attract  the  patient's  attention. 

I  have  frequently  found  middle  ear  catarrh,  and  once  (Case 
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XII)  suppuration  of  the  middle  ear  with  total  destruction  of 
the  drum  except  Shrapnell's  membrane. 

The  prognosis  is  grave.  On  the  one  hand,  treatment  of  the 
catarrh  is  often  made  difficult  by  the  lesions  in  the  nose  and 
pharynx,  partly  because  of  the  difficulty  of  introducing  sounds 
and  partly  because  of  the  constant  reinfection  of  the  tympa- 
num. On  the  other  hand,  lupus  of  the  tympanum  may  spread. 
Thus  Gradenigo^"*  has  reported  a  case  where  the  lupus  had 
not  only  destroyed  the  ossicles  and  invaded  the  mastoid  mucosa 
but  had  penetrated  the  labyrinth  by  breaking  through  the 
round  window,  occupying  all  the  tympanic  area.  It  had  also 
invaded  the  oval  window,  and  a  little  of  the  external  semi- 
circular canal.  It  was,  as  may  be  seen,  a  genuine  lupus 
vorax  of  the  ear.  The  type  of  lupus  was  very  severe,  having 
invaded  the  nasal  fossae,  the  cavum  with  adhesion  of  the 
velum,  the  tongue,  pharynx,  larynx,  and  skin  of  the  face,  ear, 
body  and  limbs. 

F. — Intercurrent  Complications. 

The  most  common  is  erysipelas.  It  occurs  rather  often  in 
nasal  lupus.  Not  uncommonly  the  patient  may  have  in  the 
long  evolution  of  his  case,  several  recurring  attacks  of  ery- 
sipelas. 

In  a  number  of  cases  an  amelioration  of  the  lesions  follows . 


VIII. — DIAGNOSIS. 

The  diagnosis  of  lupus  will  be  kept  specially  in  view  in  this 
chapter. 

Miliary  tuberculosis  has  characters  (form  of  ulceration, 
borders,  vestibular  seat,  peripheral  nodules,  lively  pain,  rapid 
progress,  advanced  lung  lesions)  upon  which  I  have  dwelt 
sufficiently,  and  which  in  general  are  enough  to  make  recogni- 
tion easy.  In  what  follows  I  suppose  an  isolated  pituitary 
lupus,  since  a  concomitant  face  lesion  facilitates  the  diag- 
nosis. 

We  may  have  to  make  a  diagnosis  in  the  presence  of  the 
following  different  conditions:  beginning  lupus,  infiltration, 
perforation,  tumor,  vegetant  lupus. 
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A. — Beginning  Lupus. 

1  he  liagnosis  is  made  by  recognizing  the  elementary  lesion. 
Remeni!)er  that  it  is  necessary  to  search  systematically  when 
a  patient  has  one  of  the  revelatory  signs  which  I  have  pointed 
out,  and  to  search  in  the  places  of  election,  upon  the  cartilagin- 
ous septum,  the  entire  anterior  portion  of  the  subseptum  and 
the  floor  of  the  meatus. 

A  very  small  error  is  possible;  one  must  not  take  for  a  be- 
ginning lupus  a  swelling  which  is  sometimes  seen  at  the  en- 
trance of  the  inferior  meatus,  vaguely  mammillated,  due  to  a 
thickening  of  the  maxilla.  It  will  suffice  to  note  that  the 
mucosa  which  covers  it  is  smooth  and  not  roughened  as  in 
lupus. 

B. — Lupus  InHlt  ration. 

This  is  very  special;  the  mammillated  infiltration  is  gen- 
erally sufficiently  characteristic.  Several  causes  of  error, 
though,  are  to  be  noted : 

1.  Mammillated  appearance  of  old  nasal  catarrhs. — From 
time  to  time  are  seen  old  nasal  catarrhs,  with  a  kind  of  dermo- 
papillary  transformation,  giving  a  mammillated  aspect  to  the 
floor  and  turbinates.  But,  as  in  the  preceding  case,  the 
mucosa  preserves  its  smooth,  polished  appearance;  further, 
it  is  not  infiltrated  and  nowhere  are  there  adhering  crusts. 

2.  Diffuse  syphiloma  of  the  nasal  fossae. — This  is  a  variety 
of  tertiary  syphilis  characterized  by  an  often  considerable  in- 
filtration of  the  septum  and  inferior  turbinates,  which  really 
could  not  be  confounded  with  lupus  infiltration.  The  latter  is 
mammillated,  quite  regularly  mammillated;  its  progress  is 
insidious  and  slow ;  it  causes  no  annoyance  to  the  patient  ex- 
cept blowing  out  crusts.  The  nasal  obstruction  comes  on  with 
extreme  slowness,  often  several  years  after  the  patient  first 
noticed  the  crusts. 

The  infiltration  of  a  diffuse  syphiloma  has  opposite  char- 
acters to  those  just  described.  It  is  smooth  in  its  ensemble; 
there  are  only  simple  swellings,  widely  separated  from  each 
other,  and  a  few  ulcerations  when  breaking  down  begins.  It 
comes  on  abruptly.  In  two  or  three  weeks  the  septum  and 
turbinate  are  quadrupled  in  volume,  causing  considerable  nasal 
insufficiency.  There  is  intense  headache.  Finally,  the  bones 
themselves  are  involved  in  the  syphilitic  process  and  are  tender 
to  pressure. 
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C. — Lupus  Perforation. 

Diagnosis  may  be  required  either  of  a  lupus  perforation  in 
progress  or  of  a  healed  perforation. 

1.  Syphilitic  perforation  is  not  easily  confounded  with 
lupus  perforation.  In  lupus  the  perforation  is  seated  only  on 
the  cartilaginous  septum ;  in  fact  tuberculosis  always  respects 
the  osseous  structures.  Of  variable  dimensions  (a  pea  to  a 
two- franc  piece  or  larger),  it  is  surrounded  by  a  collarette 
of  soft  bleeding  characteristic  fungosities.  Finally  and  above 
all  it  is  never  alone,  the  neighboring  parts  of  the  septum,  the 
turbinates  or  vestibule,  show  the   characteristic  mamillation. 

Syphilitic  perforation  is  almost  always  in  the  bony  septum. 
At  that  period  rather  often  there  are  ulceration  which  upon 
being  explored  reveal  denuded  bone  or  sequestra.  To  this 
may  be  added  the  peculiar  odor  wholly  unknown  to  lupus,  the 
pain,  headache,  etc. 

Exceptionally  syphilis  may  attack  the  quadrangular  car- 
tilage. Considering  the  relatively  rapid  march  of  the  lesion  it 
is  more  likely  to  be  confounded  with  lupus  vorax.  In  both 
cases  the  perforation  is  rapidly  effected.  There  may  be  a 
collarette  of  fungosities  about  the  perforation  and/  the  lobule 
of  the  nose  may  be  red  and  infiltrated.  This  is  certainly  a 
very  embarrassing  condition. 

The  diagnosis  of  lupus  is  to  be  made  if  there  is  a  zone  of 
mammil'ation  about  the  perforation,  if  with  the  lymphangitis 
of  the  lobule  there  are  characteristic  nodules,  if  the  gland  ter- 
ritories of  the  nasal  mucosa  are  the  seat  of  adenitis. 

But  secondo-tertiary  eruptions  may  simulate  nodules  of  the 
lobule ;  there  may  be  an  adenitis  in  syphilis  if  there  be  a  super- 
infection. So  that  often  recourse  must  be  had  to  specific  treat- 
ment in  order  to  settle  the  question. 

When  the  perforation  is  cicatrized  confusion  with  Hajek's 
ulcer  is  possible. 

To  tell  the  truth  there  is  hardly  any  difficulty  unless  there 
be  no  other  pituitary  lupus  lesions.  Even  in  this  event  the 
borders  of  the  ulcer  would  be  a  sufficient  indication.  In  sim- 
ple ulcer  they  are  evenly  thinned  from  the  periphery  to  the 
center,  and  thin  as  paper  immediately  around  the  hole.  In 
lupus  they  have  a  polymorphic  aspect,  thin  in  one  place  and 
thick  in  another,  as  though  punched  out. 
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D. — Lupus  Tumor. 

It  i>  classical  to  say  that  the  diagnosis  of  tubercular  tumor 
is  difficult,  and  that  it  may  be  confounded  even  with  malignant 
tumors,  especially  sarcoma. 

To  rfiy  mind  the  difficulty  is  not  so  considerable.  Distinc- 
tion should  be  made  according  to  whether  the  tumor  is  or  is 
not  accompanied  by  perforation  of  the  cartilaginous  septum. 

1.  The  tumor  is  accompanied  by  perforation  of  the  carti- 
laginous septum. — There  should  be  no  hesitation,  it  is  lupus. 
Tumor  and  perforation  were  caused  by  the  same  thing.  Only 
lupus  can  give  this  combination. 

2.  The  tumor  is  not  accompanied  by  perforation  of  the  sep- 
tum.— I  repeat  what  I  have  just  said;  it  is  exceptional  for  the 
tumor  to  be  the  only  manifestation  without  any  other  lupus 
symptom. 

There  is  a  hypertrophic  variety  of  secondary  pituitary  lesion 
which  has  been  described  as  condyloma  of  the  nasal  fossae 
and  of  which  two  cases  have  been  reported  by  Lacoarret'^ 
and  Labit." 

These  growths  do  not  seem  to  have  a  very  clear  symptom- 
atology. In  Lacoarret's  case  the  tumor,  which  was  implanted 
upon  the  septum,  had  dimensions  of  1  cm.  It  was  composed 
of  three  big  mammillae  and  coincided  with  mucous  plaques  in 
the  mouth  and  balano-preputial  groove. 

In  Labit's  case  there  were  no  concomitant  syphilitic  mani- 
festations, but  the  tumor  was  hard  and  of  horny  consistence. 
Roth  tumors  healed  under  specific  treatment. 

These  two  cases  are  rarities ;  they  are  the  only  ones  I  have 
found  in  the  French  literature.  Hence  there  is  no  reason  to 
give  them  an  exaggerated  clinical  importance.  Nevertheless 
they  should  make  us  prudent  in  diagnosis,  and  in  case  of 
doubt  administer  specific  treatment. 

.Ml  unite  in  saying  that  lupic  tumor  may  be  confounded 
with  malignant  tumor  of  the  septum. 

The  question  does  not  come  up  unless  the  patient  is  old 
f epithelioma)  or  when,  with  a  middle-aged  patient,  specific 
treatment  does  not  cause  any  change,  the  tumor  not  being 
accompanied  by  any  other  lupic  lesion. 

The  latter  condition  is  extremely  rare.  Rut  when  it  exists 
it  is  very  certain  that,  no  more  than  other  tumors  of  the  nasal 
fossa,  the  lupic  tumor  has  no  objective  character  peculiar  to 
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itself.    Then  the  microscope  only,  or,  if  necessary,  an  inocula- 
tion, can  solve  the  question. 

IX. — TREATMENT. 

I  am  convinced,  from  the  cases  which  I  have  treated,  that 
general  treatment  is  of  the  highest  importance.  It  will  not 
suffice  alone  to  cure  pituitary  lupus  but  it  puts  the  organism 
into  a  state  where  it  can  fight  against  the  infected  remnants 
which  local  treatment  almost  of  necessity  leaves  behind,  even 
after  a  most  painstaking  curettage.  Cases  are  reported  of 
curing  lupus  which  had  local  treatment  regarded  as  insuffi- 
cient by  the  physician,  but  which  several  years  afterward  were 
seen  in  a  state  of  cure  under  the  sole  influence  of  general 
treatment.  Of  course  we  cannot  always  count  upon  such  mar- 
velous results.  But,  I  repeat,  the  first  indications  in  treat- 
ment are  superalimentation,  fresh  air  and  cod  liver  oil. 
'  This  said  once  for  all,  let  us  see  what  local  methods  we  have 
at  our  disposal. 

The  methods  employed  can  be  classed  as : 
Physical. 
Chemical. 
Surgical. 

Physical  methods. — They  comprise  radiotherapy,  hot  air, 
phototherapy  and  cauterization. 

Radium  therapy. — This  method  is  still  in  an  embryonic  state. 
It  has  been  used  by  Botay^®  in  one  case.  The  method  is  too 
new  to  be  passed  upon.  Of  course  it  can  only  be  used  in  the 
big  cities. 

Hot  air. — Hollander  ("Traitement  de  la  tuberculose  des 
muqueuses  par  les  cauterizations  a  I'air  chaud,"  Berlin  Society 
of  Medicine,  May  16,  1906,  in  Presse  Medicate,  1906,  p  369), 
declares  that  he  has  gotten  excellent  results  in  this  way. 
Combined  with  general  hygienic  and  dietetic  treatment,  it  will 
in  the  majority  of  cases,  even  the  most  advanced,  almost 
always  bring  on  a  cure. 

I  have  used  this  method  only  once,  that  was  in  Case  VI. 
Treatments  were  given  every  eight  days  for  a  month,  and 
hot  air  was  applied  to  the  lesions  for  five  minutes.  I  then 
applied  the  canula  directly  to  the  lesions  and  made  applications 
of  six  to  eight  minutes,  hoping  thus  to  get  a  cauterizing  ef- 
fect. After  a  month  of  this  treatment  the  lesipns  were  not 
influenced  at  all  and  I  quit  treatment.  Other  similar  trials 
are  of  course  necessary  to  judge  of  the  method. 
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Galvano-cauterization. — This  is  an  excellent  method  if  too 
iinich  is  not  expected  of  it.  It  is  indicated  in  beginning  lupus 
when  the  lesions  are  limited  to  the  septum  or  the  inferior 
meatus  or  the  end  of  tlie  turbinate.  It  is  wholly  insufficient 
for  vegetant  lupus. 

Here  is  my  method :  Using  a  galvanic  knife  I  make  burns 
upon  the  infiltrated  region,  parallel  to  each  other  and  cover- 
ing the  entire,  affected  region.  Over  these  cuts  and  at  the 
same  sitting  I  make  another  series  of  rays,  parallel  to  each 
ther.  but  perpendicular  or  oblique  to  the  first  cuts.  This 
:nethod,  which  is  analogous  to  that  employed  by  veterinarians 
\ov  the  treatment  of  joint  tuberculosis,  has  given  me  better 
results  than  cautery  points.  The  burn  ought  to  be  deep 
enough  to  go  through  the  lesion. 

Chemical  methods. — Among  these  some  are  used  directly, 
without  any  preliminary  treatment  of  the  lesions ;  others  are 
used  only  after  curettage.  Among  the  first  is  cauterization 
with  iodid  of  mercury ;  among  the  second  is  cauterization  with 
lactic  acid. 

Iodid  of  mercury. — This  proceeding  has  recently  been  rec- 
ommended by  Hollander  (Berlin  Society  of  Medicine,  May 
16,  1906). 

He  uses  iodid  of  mercury  in  the  nascent  state.  A  quarter 
of  an  hour  before  the  local  treatment  he  has  the  patient  take 
a  dessert  spoonful  of  5  per  cent  iodid  of  potassium.  Then  he 
applies  powdered  calomel  to  the  lesions,  either  on  a  tampon 
or  by  insufflation,  or  an  oily  emulsion.  The  iodine  eliminated 
from  the  mucosa  combines  with  the  calomel  and  gives  rise  to 
iodid  of  mercury,  whose  action  upon  the  lesions  is  most  en- 
ergetic. He  has  used  this  method  not  only  in  pituitary  tuber- 
culosis but  also  in  buccal,  vesical  and  laryngeal  tuberculosis 
— the  last  with  fine  success.  I  have  tried  it  in  Cases  I  and  VI. 
without  any  success.  Maybe  my  technic  was  faulty,  as  I  gave 
the  iodid  from  one  to  three  hours  before  insufflating  the 
calomel. 

Hir.schberg  used  this  method  also  with  success  in  conjunc- 
tival tuberculosis. 

Lactic  acid. — This  is  only  to  be  used  after  curettage. 

It  is  very  efficacious  on  the  double  condition  of  being  em- 
. ployed  in  a  very  concentrated  solution,  75  or  80  per  cent,  and 
of  being  used  not  by  mopping  but  upon  tampons  left  for  25 
or  30  minutes.    .As  long  as  I  tried  mopping  I  only  had  failures. 
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As  soon  as  I  began  using  the  pack,  results  came  with  unex- 
pected rapidity. 

In  the  course  of  my  research  I  have  found  that  this  method 
had  already  been  employed  by  Hinsberg  (Arch,  of  Otology). 

SURGICAL  TREATMENT. 

This  comprises  ablation  of  the  lesions  with  the  bone  adja- 
cent and  curettage  of  the  degenerated  mucosa. 

Ablation  of  a  portion  of  the  septum  has  been  done  by  Onodi 
in  one  case  of  primary  tuberculosis  (Onodi,  Arch.  int.  de 
Laryngologie,  November  and  December,  1906). 

This  operation  is  quite  logical.  Given  the  great  frequency 
of  septal  perforation  in  lupus,  is  it  not  preferable  to  make  a 
perforation  right  at  the  start,  going  beyond  the  disease  limits 
and  thus  giving  every  possible  chance  of  cure?  Esthetic  ex- 
igencies only  permit  doing  this  when  the  lesion  is  such  that 
the  subsequent  perforation  will  not  be  visible  externally. 

Some  authors  (Tretrop,  Delsaux,  Belgian  Laryng.  Soc, 
1906)  have  preceded  the  curettage  by  rhinotomy,  stripping 
up  the  ala  nasi   (Dels&ux)  or  by  median  incision   (Tretrop). 

In  Delsaux's  case  the  operation  wound  was  infected,  for 
lupic  nodules  appeared  in  the  scar  some  months  after  the  op- 
eration. 

Leaving  this  possibility  aside,  I  do  not  believe  that  a  rhinot- 
omy is  really  advantageous  for  a  curettement  of  the  nasal 
fossae,  which  can  be  done  very  satisfactorily  through  the 
natural  way. 

Is  it  necessary  to  chloroform  the  patient?  I  think  that 
chloroform  has  two  clear  indications:  considerable  extent  of 
the  lesion  and  fearfulness  of  the  patient.  It  is  plainly  indi- 
cated in  cases  of  vegetant  lupus  involving  both  the  middle  and 
lower  turbinates  and  the  corresponding  part  of  the  septum. 
In  this  manner  at  a  single  sitting  all  the  mucosal  lesions,  can 
be  destroyed,  leaving  only  remnants  to  be  done  away  with 
subsequently  by  lactic  acid  dressings. 

Likewise  too  sen5itive  patients  are  spared  the  torment  of 
repeating  curettages,  which  are  always  painful  in  spite  of 
cocainization. 

Summing  up,  the  technic  which  I  have  adopted  is : 

Very  limited  lupus;  cauterization. 

Limited  but  vegetating  lupus;  curettage  and  lactic  acid 
dressings.  ^ 
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Very  extensive  and  vegetant  lupus;  curettage  under  chloro- 
form. 

The  curettage  should  be  painstaking  to  avoid  recurrences. 
The  granulations  must  be  sought  for  in  every  place  they  may 
be,  especially  the  edge  of  the  vestibule,  the  angle  between  the 
edge  and  the  ala  nasi,  and  in  the  cul-de-sac  of  the  vestibule, 
where  they  are  easily  hidden. 

I  apply  the  lactic  acid  dressings  methodically  by  tamponing 
the  nasal  fossae.  Between  the  inferior  turbinate  and  the  sep- 
tum, whether  these  organs  are  involved  simultaneously  or  sep- 
arately, I  introduce  a  wad  of  cotton  dipped  in  a  solution  of 
lactic  acid,  75  per  cent.  Two  wads  may  be  put  in  side  by 
side  if  the  space  between  the  turbinate  and  septum  is  wide,  so 
that  the  dressing  will  be  in  close  contact  with  the  lesion.  A 
tampon  may  be  placed  in  the  inferior  meatus  if  it  is  involved, 
and  another  in  the  middle  meatus,  above  the  others,  if  the 
middle  turbinate  is  affected,  always  in  such  a  manner  that  the 
dressing  is  in  close  contact  with  the  turbinate,  without  com- 
pression however.  The  dressing  is  taken  out  after  15  to  30 
minutes  according  to  the  endurance  of  the  patient,  and  is  re- 
peated three  times  a  week.  The  treatment  is  painful  but  bear- 
able as  a  rule. 

The  results  seem  to  me  to  have  been  remarkable,  while 
they  were  nil  with  simple  lactic  acid  moppings.  The  moment 
I  begran  these  dressings  I  had  an  improvement  in  Cases  I,  XI, 
XIT,  XIII  and  IX. 

The  mammtllated  infiltration  disappeared  very  rapidly,  leav- 
ing in  its  place  a  regular  mucosa,  smooth  and  of  normal  con- 
sistence. 

The  delicate  point  is  to  know  exactly  at  what  moment  to 
stop  the  dressings. 

It  may  be  said  that  when  there  is  doubt,  the  mucosa  is  still 
diseased.  Every  mammilla  should  be  removed.  The  curette 
often  gives  valuable  information  by  giving  the  soft  sensation, 
characteristic  and  revelatory  of  lupus.  In  spite  of  everything 
the  treatment  is  long  and  delicate.  It  requires  much  confidence 
and  docility  on  the  part  of  the  patient,  and  much  persuasion 
and  tenacity  on  the  part  of  the  physician. 
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CASE  I. 

Pituitary  Lupus.     Lupus  of  Nose. 

Mme,  v.,  29,  came  to  Dr.  Sebileau's  clinic  because  of  a  con- 
stant discharge  of  crusts  from  both  nares.  She  had  no  pain. 
But  she  feared  that  she  had  some  serious  trouble  in  the  nasal 
fossae  because  of  an  extensive  lupus  of  the  nose  now  cured 
and  dating  ten  years  back.  The  entire  external  surface  of 
the  nose,  almost  to  the  root,  was  the  seat  of  a  thin  bluish-white 
scar,  traversed  by  fine  capillary  varicosities.  The  scar  had 
been  left  by  an  extensive  lupus  which  had  produced  one  ul- 
ceration near  the  nasal  bones  proper,  and  two  others  about 
each  naris  which  were  deeply  hollowed  out. 

This  is  her  account  of  the  appearance  of  the  lupus : 

After  being  exposed  to  severe  cold  (five  hours  in  an  open 
carriage,  her  body  exposed  to  a  biting  December  wind),  she 
awoke  in  the  morning  with  a  swelling  of  the  entire  nose,  ex- 
tending to  both  cheeks.  Some  days  afterward  the  swelling 
became  localized  to  the  nose,  principally  the  nares,  and  became 
reddened.  After  a  year  ulcerations  appeared.  After  being 
treated  by  scarification  and  cautery  punctures  without  result, 
she  went  at  the  end  of  six  years  to  Dr.  Almagran,  of  Orleans,^ 
who  cured  her  with  sixteen  x-ray  treatments. 

Now,  five  years  before  the  nasal  lupus,  she  noticed  that  the 
nasal  secretion  had  become  more  abundant  than  normal.  It 
also  became  dirty  and  slightly  purulent,  but  had  no  odor. 

When  I  first  examined  the  patient,  Sept.  1,  1902,  I  found: 
Small  mammillae  on  the  anterior  portions  of  both  turbinates, 
the  size  of  large  pin-heads,  separated  by  minute  ulcerated 
grooves.    The  mucosa  about  had  lost  its  polish  and  was  pale. 

On  the  septum,  anteriorly,  was  a  mass  of  soft  granulations 
the  size  of  a  pea.  in  the  middle  of  which  the  probe  penetrated 
the  septum. 

The  patient's  mother  died  of  lung  trouble  at  24,  the  patient 
then  being  4,  two  maternal  aunts  also  died  of  tuberculosis. 
She  had  no  lung  lesion.  Small  submaxillary  adenopathy, 
which  had  been  much  larger. 

Removal  of  vegetations  with  curette  and  mopping  with  20 
per  cent  solution  of  lactic  acid.  Cauterization  of  the  ends  of 
both  inferior  turbinates. 

In  March,   1903,  after  several  cauterizations,   she  seemed 
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ly  cured.  However,  in  July,  11)03,  there  was  a  small 
ce  on  the  turbinal  ends,     .\ctual  cautery. 

in  March,  1904,  two  cutaneous  lupus  nodules  canie  upon 
the  external  aspect  and  free  border  of  the  right  ala. 

The  pituitarj'  lesions  reappeared  at  the  circumference  of 
the  septal  perforation  and  the  middle  portion  of  the  inferior 
turbinal  border.  For  several  months  I  watched  the  patient 
but  one  day  she  ceased  to  come. 

I  did  not  see  her  until  June,  1905.  The  perforation  was  the 
size  of  a  franc  piece.  It  had  fungosities,  especially  on  the  pos- 
terior border.  Both  inferior  turbinates  had  lesions,  but  their 
ends  were  healed.  The  little  betraying  mamillae  were  atjout 
the  middle  portions. 

For  eight  months  actual  cauterizations  were  made  at  periods 
varying  from  three  weeks  to  two  months. 

December,  1905,  for  the  first  time,  the  left  middle  turbinate 
showed  a  mammillated  aspect  which  left  no  doubt  of  its  in- 
volvement. The  mammHlae  were,  however,  flatter  than  those 
upon  the  inferior  turbinate,  and  the  grooves  a  little  larger. 

Xot  daring  to  cauterize  the  middle  turbinate.  I  curetted 
(which  showed  lesions  of  characteristic  softness)  and  mopped 
with  25  per  cent  lactic  acid.  Same  operation  upon  the  inferior 
turbinates  and  the  perforation. 

June  9.  1906.  the  periphery  of  the  perforation  and  the  tur- 
binates appeared  to  be  in  good  condition. 

November  10,  1906.  New  fungosities  on  the  upper  and  an- 
terior edges  of  the  perforation.  The  perforation  was  now  the 
size  of  a  franc  piece.  The  posterior  border  was  three  times 
as  thick  as  the  anterior  and  had  not  gone  beyond  the  limits 
of  the  cartilage.  There  was  evidently  a  tubercular  chondritis. 
The  inferior  turbinates  seemed  cured;  they  contracted  a  little 
under  adrenalin.  The  cavum,  tonsils  and  larynx  were  normal. 
Ears  normal. 

Seen  again  January,  1907.  Mammillae  have  reappeared  on 
the  posterior  margin  of  the  septal  perforation.  Application  of 
a  cotton  tampon  wet  with  75  per  cent  lactic  acid  for  20  min- 
utes, repeated  every  other  day. 

February  6.  1907. — Perforation  is  cicatrized,  anterior  border 
thin,  posterior  thick.  Turbinates  smooth  and  seem  completely 
cured. 
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CASE  II. 

Pituitary  Lupus.     Consecutive  Nasal  Lupus.     Bilateral 
Epiphora. 

Mme.  P.,  43,  came  to  consult  me  at  my  Amsterdam  St.  Poly- 
clinic, having  been  sent  by  an  associate  who  had  treated  her 
for  a  nasal  lupus  involving  the  lower  two-thirds  of  the  nose. 
I  first  saw  her  Nov.  23,  1903. 

The  lupus  had  begun  a  year  previously,  in  October,  with 
two  or  three  nodules  on  the  lobule.  For  four  or  five  years 
she  had  been  annoyed  by  a  nasal  trouble  which  manifested 
itself  by  a  discharge  of  crusts,  sometimes,  bloody. 

She  had  a  bilateral  epiphora  which  came  at  the  same  time 
as  the  nasal  lupus. 

Rhinoscopy. — Mammillated  and  grooved  infiltration  but  not 
in  as  high  relief  as  in  the  preceding  case.  The  lesion  has  its 
maximum  upon  the  antero-superior  wall  of  the  vestibule,  on 
each  side  in  the  angle  of  the  ala  with  the  septum.  In  this 
region  there  are  also  a  few  soft  fungosities  which  extend 
slightly  to  the  adjacent  part  of  the  cartilaginous  septum.  The 
lesions  are  also  present,  on  the  head  of  the  turbinates ;  on  the 
right  the  latter  is  in  contact  with  a  deviation  of  the  septum; 
on  the  left  the  lupus  head  of  the  turbinate  has  formed  a 
synechia  with  the  septum  very  near  the  floor ;  all  the  anterior 
part  of  lower  turbinal  border  is  adherent  to  the  floor,  so  that 
the  inferior  meatus  is  transformed  into  an  almost  closed  sac. 
Lungs  healthy. 

Epiphora  on  both  sides  but  most  pronounced  on  the  left. 

The  lesions  were  treated  exclusively  by  galvano-cauteriza- 
tion,  repeated  every  eight  days,  December  23  there  was 
marked  improvement  in  the  pituitary  lesions,  without  any 
change  in  the  lacrymation. 

December  30. — The  turbinates  look  much  better;  but  the 
dartilaginous  septum  back  of  the  vestibular  angle  is  involved 
to  the  extent  of  a  20  centime  piece, 

January  10  and  20. — Mopping  with  lactic  acid.  Unfortun- 
ately she  was  obliged  to  return  to  her  home,  and  I  ceased 
to  see  her. 
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CASE  111. 

I'ltuitiii y  Lupus  Beginning  in  Tumor  Form.     Consecutive 
Xasal  Lupus.     Lacrymation. 

Mnic.  \!..  .">l>,  seen  in  Dr.  Sebileau's  clinic  April  24.  1904 

Eight  years  before,  she  noticed  interference  with  nasal  respi- 
ration accompanied  by  oozing  at  night.  At  this  time  a  phy- 
sician saw  a  tumor  in  the  left  nasal  fossa  which  he  removed. 
He  afterward  saw  mammillations-of  th«»  mucosa  and  thought 
it  syphilis,  then  gave  Gilbert's  syrup 

At  present  she  has  the  following  cutaneous  iesious :  Ulcer- 
ation of  the  left  surface  of  the  nasal  lobule  and  adhesion  of  the 
left  ala  to  the  anterior  part  of  the  subseptum ;  lupus  nodules 
scattered  over  the  nose  and  dorsum,  especially  on  the  left, 
where  they  reach  the  nasal  bones  proper.  It  was  only  four 
years  ago  that  the  lobule  of  the  nose  began  to  "bloat,"  and 
redden.  Three  years  ago  the  ulceration  and  lupus  nodules 
appeared. 

The  epiphora  of  the  left  lacrymal  canal  appeared  shortly 
after  the  nasal  insufficiency. 

.Anterior  Rhinoscopy. — Both  sides  of  the  nasal  septum  have 
a  mammillated  infiltration  of  a  pale  blue  color.  The  lower 
part  of  the  left  side  of  the  septum  and  the  adjacent  part  of  the 
floor  are  especially  involved.  The  septum  has  a  pale  bluish 
infiltration  in  this  region  for  its  entire  length,  almost  to  the 
Ix>sterior  portion,  very  prominent  above  the  healthy  mucosa 
and  composed  of  a  lot  of  minute  granules  separated  by  whitish 
grooves.  Some  of  these  granules  are  united  in  places  making 
little  vegetations  which  are  flabby  to  the  probe. 

The  middle  portion  of  the  infiltration  is  ulcerated,  with 
scooped  out  borders. 

The  extreme  anterior  portion  of  the  quadrangular  cartilage 
has  a  ver>'  small  perforation. 

The  right  inferior  turbinate  is  healthy  as  well  as  the  middle 
turbinate,  same  side. 

The  left  inferior  turbinate  is  hard  to  see  because  of  the 
adhesion  of  the  ala  to  the  lobule.  It  seems  to  have  the  mam- 
millated infiltration 

Lungs  normal  to  auscultation.     Xo  tubercular  antecedents. 

Curettage  of  the  infiltration  and  septal  ulcer,  which  were 
very  soft.    The  curettage  brought  out  actual  fungosities.    The 


226  HENRI     CABOCHE. 

left  inferior  turbinate  was  also  curetted  and  was  equally  soft. 
The  curettage  was  followed  by  application  of  20  per  cent 
lactic  acid. 

Seen  next,  :\lay  28,  1904.  At  St.  Louis  she  had  had  the 
lobule  of  the  nose  curetted.  The  affection  seems  to  have  taken 
on  a  rapid  course.  The  perforation  is  large  and  surrounded 
by  a  collarette  of  small  friable  fungosities.  The  right  anterior 
portion  of  the  septum  has  abundant  granulations.  The  in- 
ternal surface  of  the  ala  is  much  infiltrated. 

But  the  lupus  nodules  of  the  nasal  dorsum  had  disappeared. 
They  reappeared  later  when  the  pituitary  membrane  got 
worse,  to  disappear  finally  and  permanently  with  an  improve- 
ment in  the  pituitary  condition. 

Curettage  followed  by  application  of  20  per  cent  lactic  acid. 

June  10  and  June  23. — Another  curettage  of  the  septum 
and  floor. 

July  8. — The  lupus  has  attacked  the  upper  lip.  The  pituitary 
seems  in  good  shape,  except  in  the  left  vestibule.  Curettage 
of  the -vestibule  and  application  of  lactic  acid.  Actual  cautery 
to  the  lip.  The  patient  was  seen'  every  two  weeks  for  three 
months,  when  she  was  lost  sight  of. 

February  25,  1905. — Left  nasal  fossa  in  good  condition. 
Upper  lip  cured.  But  all  the  nasal  lobule,  or  rather  all  the 
lower  third  of  the  nose,  has  a  tubercular  lymphangitis  and 
the  corresponding  surface  of  the  vestibule  is  vegetating.  The 
posterior  third  of  the  left  septal  surface  is  pale  as  if  macerated, 
and  has  a  series  of  punctiform  depressions.  It  is  smooth  and 
hard  to  the  probe,  and  is  not  infiltrated.  In  spite  of  its  evi- 
dently bacillary  appearance  and  the  coincidence  of  lupic  les- 
ions I  gave  specific  treatment  for  fifteen  days,  without  im- 
provement. 

Soon  the  lupus  nodules  appeared  on  the  subeeptum,  and 
about  the  last  of  May  it  broke,  weakening  the  lobule. 

Superficial  cauterizations  with  point  on  the  subseptum  and 
adjacent  lip  area  during  June  and  July. 

September  13,  1905. — Subseptum  much  better.  The  lobule 
has  hardly  any  lymphangitis.    The  lip  is  healed. 

But,  beside  some  fungosities  on  the  lower  border  of  the 
.septum  anteriorly,  as  well  as  the  anterior  border  of  the  per- 
foration, there  was  a  mammillated  infiltration  of  the  left  mid- 
dle turbinate. 

Curettage  and  application  of  lactic  acid,  20  per  cent. 
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February- 14, 1906. — The  lobule  is  weakened  more  antl  more, 
the  su!)sei>tum  being  completely  destroyed. 

The  patient  was  seen  again  March  2.  1*J0T.  The  external 
aj)pearance  of  the  nose  is  still  worse.  The  lobule  is  slightly 
adherent  to  the  nasal  spine.  The  left  ala  is  inserted  under 
the  lobule  to  which  it  is  also  slightly  attached.  The  skin  of 
the  lobule  is  clear  of  any  lesion.  But  the  vestibule  i-  ttingous. 
The  inferior  jwrtion  of  the  septum  on  the  right  is  infiltrated 
back  to  the  junction  of  the  middle  and  posterior  thirds  The 
inferior  turbinate  of  this  side  is  healthy.  On  the  left  there  is 
a  reappearance  of  lesions  on  the  floor  and  middle  turbinate. 
The  left  lower  turbinate  is  atrophied. 

Xew  curettage  as  complete  as  possible.  This  time  after  the 
curettage  a  wad  of  cotton  wet  with  75  per  cent  lactic  acid  was 
put  in  and  left  for  a  quarter  of  an  hour  (the  patient  could  not 
stand  it  any  tonger),  and  was  repeated  three  times  weekly. 

CASE  IV. 

Primarx  Lupus  of  thf  Nasal  Mucosa  Without  Coincident 
Skin  Lesion. 

Eloise  B.,  20,  at  the  laryngologic  clinic  of  Lariboisiere  Hos- 
pital, March  20,  1904.  Father  and  mother  dead.  Father  died 
o£  bronchitis ;  drinker  and  high  liver.  A  sister  died  at  20  and 
another  at  17  of  pulmonary  trouble;  two  other  sisters  died 
at  6  months  and  2  years  of  smallpox.  She  had  always  lived 
apart  from  her  sisters. 

Aside  from  an  angina  at  the  age  of  10  she  had  never  had 
any  illness.  She  complained  of  difficult  nasal  respiration  since 
her  first  year. 

Rhinoscopy. — AH  the  left  vestibule  is  infiltrated  and  has 
soft  vegetations.  The  septum  is  infiltrated  with  scattered  veg- 
etations the  size  of  a  lentil  to  a  pea,  finely  lobulated.  There  is 
a  loss  of  tissue  extending  well  back.  Xo  denudation  of  bone 
perceptible  to  the  probe.  The  inferior  turbinate  of  the  same 
side  is  involved,  but,  aside  from  the  usual  pallor  of  such  les- 
ions, it  shows  only  small  ulcerated  grooves  separating  non- 
projecting  fine  lobules.  The  floor  has  the  same  lesions  as  the 
turbinate.  Xo  perforation  of  septum.  Right  nasal  fossa  clear. 
Xo  odor,  no  headache,  no  pain  upon  pressure  over  the  nasal 
l)ones.  no  spontaneous  pain.    Xo  stigma  of  hereditary  syphilis. 
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Four  left  submaxillary  ganglia  the  size  of  a  pea  to  a  nut. 
Similar  right  submaxillary  adenitis. 

Lungs  normal. 

Inoculation  of  a  guinea  pig  with  a  bit  of  the  lesion — posi- 
tive. 

Lesions  curetted,  followed  by  mopping  with  50  per  cent 
lactic  acid,  then  a  series  of  galvanic  cauterizations. 

April  20,  considerable  improvement.  Unfortunately  the 
patient  quit  coming. 

CASE  V. 
Pituitary  Lupus;  Consecutive  Nasal  Lupus. 

Maria  E,  16,  came  to  the  laryngologic  clinic  at' the  Laribois- 
iere,  where  she  had  been  sent  to  me  by  Dr.  Balzer,  April  1, 
1904.  She  had  a  nasal  lupus  which  had  been  treated  at  St. 
Louis  and  which  had  originated  six  months  before. 

But  pituitary  lesions  considerably  antedated  the  cutaneous 
lesions,  since  for  at  least  three  or  four  years,  she  said  that  she 
began  to  have  trouble  in  the  right  naris,  blowing  out  crusts 
or  picking  them  out  with  her  fingers.  Two  years  ago  the  same 
symptoms  appeared  in  the  left  naris. 

Anterior  Rhinoscopy. — Pituitary  lupus,  characterized  by 
mammillated  infiltration,  not  much  elevated  above  the  healthy 
mucosa,  of  pale  red  color  and  lacking  luster.  The  infiltration 
is  esi>ecially  vestibular,  but  it  also  exists  on  the  anterior  fourth 
of  the  septum  and  inferior  turbinates,  with  predominance  on 
the  right.  The  subseptum  near  the  lobule  is  likewise  in- 
volved. 

Numerous  submaxillary  ganglia.  The  apex  of  the  left  lung 
shows  perhaps  a  slightly  harsh  vesicular  murmur. 

I  omit  the  past  history  which  has  no  essential  importance 
here. 

April  8,  15  and  22. — I  made  a  curettage  of  the  lesions  fol- 
lowed by  the  application.  At  the  last  visit  a  nest  of  nodules 
in  the  vestibule  was  discovered  below  the  tip  of  the  lobule, 
with  a  tendency  to  ulceration  of  the  septum. 

May  11. — Septum  cicatrized;  a  few  suspected  nodules  on 
the  right  inferior  turbinate  and  the  left  floor  near  entrance. 
Curettage  and  mopping  with  lactic  acid. 

June  14. — Another  curettage  of  the  right  inferior  turbinate. 

June  16. — Septum  completely  cicatrized.  The  floor  on  both 
sides  had  suspected  points  which  were  curetted  then  mopped 
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with  pure  lactic  acid.     The  general  condition  is  also  better. 
The  patient  is  plainly  gaining  weight. 

The  submaxillary  adenitis  has  almost  disappeared.  The 
patient,  who  does  not  live  in  Paris,  was  obliged  to  return  home. 

CASE  VI. 

J'luiuiry  I'egctating  Lupus.     Secondary  Lupus  of  the  Cheek 

Bone  Folloii'ing  Curettage  of  the  Mucosa. 

Left  Lacrymation. 

Mine.  U.,  42,  came  to  the  clinic  at  Lariboisiere  November 
10.  1905,  for  pronounced  nasal  obstruction. 

Since  the  age  of  10  she  has  been  subject  to  coryzas  lasting 
two  or  three  months  accompanied  by  a  discharge  of  bloody 
crusts  and  disappearing  in  good  weather.  Two  years  ago  she 
had  been  bothered  by  cacosmia  which  led  her  to  consult  a  spec- 
ialist, who  cauterized  with  silver  nitrate  followed  by  applica- 
tion of  tincture  of  iodin  and  the  cacosmia  disappeared  in 
two  months.     He  also  curetted  one  of  the  nasal  fossae. 

-A  year  ago  the  nasal  fossa  was  curetted  at  Saint  Antoine. 

Four  children  living,  well.  Two  children  dead,  one  at  18 
months  of  meningitis,  the  other  of  capillary  bronchitis  follow- 
ing measles.  No  miscarriages;  no  stigmata  of  syphilis.  The 
lungs  are  sound.  She  has  an  epiphora  of  the  left  eye  as  a  re- 
sult of  an  abscessed  lacrymal  sac  sixteen  years  ago.  Did  the 
lupus  date  back  this  far?  Right  and  left  submaxillary  adenitis, 
voluminous  in  size,  especially  on  the  right,  which  she  claimed 
to  have  had  since  infancy. 

Rhinoscopy. — On  the  right  the  inferior  turbinate  is  trans- 
formed into  a  pale  vegetating  mass,  in  contact  with  the  sep- 
tum. The  mass  gives  the  impression  of  something  finely 
stippled.  The  vegetations  are  composed  of  a  multitude  of 
tine  granulations,  and  are  separated  by  depressions  or  even 
losses  of  tissue.  The  ensemble  recalls  the  raised  school 
creography  charts.  The  lesion  seems  to  go  very  far  back,  but 
it  is  impossible  to  say  definitely  because  the  turbinate  is  in 
contact  with  the  deviated  septum.  Same  lesions  on  floor  and 
internal  surfaces  of  the  ala  nasi  on  this  side.  On  the  left, 
same  lesions. 

The  cartilaginous  septum  has  a  mammillated  and  grooved 
infiltration,  pale,  bluish,  and  soft  to  the  probe.  Perforation 
far  anterior.    The  middle  turbinates  arc  hard  to  see.     After 
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cocainization  curettage  of  the  right  nasal  fossa,  then  apphca- 
tion  of  30  per  cent  lactic  acid. 

November  16. — Curettage  of  left  nasal  fossa.  When  she 
came  again  on  the  32nd,  four  days  after  the  curettage,  she 
had  a  lymphangitis  over  the  left  cheek  bone  with  two  lupus 
nodules.  This  lesion  has  since  progressed  like  a  lupus  of  the 
cheek. 

There  is  no  doubt  in  my  mind  ihat  my  curettage  was  the 

cause  of  the  cheek  lupus.     So  for  a  time  afterward  I  used 

•  cauterization  exclusively.     But  by  this  method  the  treatment 

took  too  long  and  I  was  obliged  to  go  back  to  curettage,  in 

spite  of  its  dangers. 

April  20. — Careful  curettage  of  the  right  inferior  turbinate 
and  septum  of  same  side,  followed  by  application  of  30  per 
cent  lactic  acid. 

May  10. — Curettage  of  right  inferior  turbinate  and  septum. 
Beginning  May  25  I  cauterized  the  nasal  fossae  alternately 
every  week  until  the  end  of  June. 

I  saw  the  patient  again  July  20.  Much  improvement;  the 
right  inferior  turbinate  is  almost  healed.  The  left  inferior 
turbinate  is  less  swollen.  But  coming  off  from  the  left  middle 
turbinate  is  seen  a  pale  granular  intumescence,  soft  to  the 
probe.  Both  nasal  fossae  are  completely  permeable,  a  result 
which  pleases  the  patient  because  they  were  entirely  obstructed 
before  treatment.  Some  fungosities  around  the  septal  perfora- 
tion. Cautery  stripes  to  the  turbinates  and  points  to  the  septal 
fungosities. 

Seen  again  November  16,  1906.  The  anterior  portions  of 
both  inferior  turbinates  are  still  diseased,  as  also  the  periphery 
of  the  perforation.  Curettage  and  mopping  with  50  per  cent 
lactic  acid. 

January  9,  1907. — The  posterior  part  of  the  left  middle 
turbinate  is  enormously  hypertrophied.  There  is  a  tumor 
hanging  from  it  like  a  big  raspberry,  of  a  pale  blue  tint, 
lobulated  and  descending  almost  to  the  floor.  The  lupus  of 
the  cheek  continues  its  course  and  is  being  treated  at  St.  Louis. 

Ablation  of  the  tumor.  Beginning  at  this  time  75  per  cent 
lactic  acid  packs  were  commenced.  These  were  allowed  to 
remain  25  minutes,  and  were  repeated  every  eight  days.  Un- 
fortunately after  two  treatments  the  patient  quit  coming  to  the 
clinic. 

Result. — Patient  much  improved  but  not  cured. 
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^  AM:    \  11. 

Pituitary  Lupus.  'Consecutive  Lupus  Over  Left  Cheek  Bone 

and  of  the  Cheek  near  the  Horizontal  Branch  of  the 

Left  Inferior  Maxilla.     Bilateral  Lacrymation. 

M;i!a  r..  26,  came  to  the  clinic  November  4,  1905,  sent  to 
nie  by  Dr.  Balzer,  in  whose  clinic  she  had  been  treated  two 
years  for  lupus  over  the  left  cheek  bone  and  left  horizontal 
branch  of  the  inferior  maxilla.  There  were  also  healed  lupus 
lesions  of  the  lobule.  The  beginning  of  the  affection  was  six 
years  before.  At  that  time  she  blew  out  crusts  and  had 
"growths  of  flesh"  in  the  vestibule.  Six  months  afterwards 
came  the  tearing  of  the  right  eye  and  only  then  the  nasal 
lupus.  Three  children,  well.  Father  and  mother  well.  Lungs 
sound. 

Rhinoscopy. — At  present  the  left  ala  is  mostly  eaten  out  but 
has  no  lupus  nodules.  Left,  mammillated,  pale  infiltration  of 
the  inferior  turbinate.  A  few  millimeters  from  the  anterior 
end  it  has  a  synechia  with  the  floor.  (This  is  the  side  on 
which  the  epiphora  is  most  pronounced.)  The  whole  tur- 
binate is  infiltrated  and  has  losses  of  substance  in  places. 
Right,  the  inferior  turbinate  has  the  same  mammillated  lesion 
especially  along  the  inferior  border,  which  is  covered  with 
purulent  crusts.  On  both  sides  the  inferior  turbinates  are 
greatly  atrophied  and  the  mammillae  and  grooves  have  the 
rifled  appearance  before  mentioned.  On  both  sides  the  middle 
turbinates  are  hypertrophied  and  have  a  very  clear  mammil- 
lated and  grooved  appearance.  There  is  a  small  hypertrophied 
ganglion  at  the  end  of  the  greater  cornu  of  the  hyoid  bone, 
left  side.  The  treatment  consisted  of  curettage  and  applica- 
tion of  lactic  acid,  alternating  with  galvano-cauterization. 

She  quit  February  '^'^  loon.  very  much  improved,  but  not 
cured. 

CASE  VITL 

Pituitary    Lupus.     Consecutive    Nasal    Lupus.      Suppurative 

Cenical  Adenitis.    Suppurative  Submental  .Adenitis  zvith 

Lupus  Transformation  of  the  Adjacent  Skin. 

Lymphangitis  of  Nose.   Scrofulous  Habitus. 

Mariette  R..  19,  came  to  the  clinic  at  Lariboisiere  January 
6,  1906.  Mother  died  of  hepatic  cancer  with  ascites.  Father 
living  and  well.     She  has  cervical  cicatrices,  right  and  left. 
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from  former  suppurative  adenopathieis,  especially  behind  the 
suprahyoid  region.  Occupying  the  entire  submental  region 
is  a  cutaneous  lupus,  developed  upon  a  suppurative  adenitis 
which  opened  spontaneously. 

Three  years  ago  she  had  some  embarrassment  of  nasal  respi- 
ration. She  was  seen  at  this  time  at  Lariboisiere  where  a 
diagnosis  of  septal  polypus  was  made ;  it  'was  removed  and 
the  point  of  implantation  cauterized.  It  was  evidently  a  lupus 
tumor,  as  proved  by  the  course  of  the  case.  Six  months  after- 
ward there  appeared  two  lupus  nodules  on  the  lobule,  diag- 
nosticated and  treated  by  Dr.  Jonselme,  who  cauterized  them 
and  brought  about  a  cure.  It  was  about  this  time  that  the 
submental  adenitis  developed  lupus.  At  no  time  did  she  have 
nasal  pain. 

At  present  the  nasal  lobule  is  somewhat  puffy,  and  slightly 
red  at  the  tip.  There  is  a  small  nodule  on  the  vestibular  border 
of  the  lobule  on  the  left  side. 

Rhinoscopy. — Characteristic  mammillated  infiltration,  non- 
vegetant.  Right :  The  lesion  occupies  fully  the  anterior  third 
of  the  inferior  turbinate,  the  corresponding  part  of  the  sep- 
tum, especially  its  vestibular  portion  where  there  is  a  tendency 
to  perforate,  and  upon  the  point  of  the  septum  near  the  lobule. 
Left :  Lesions  less  advanced ;  they  hardly  comprise  the  an- 
terior third  of  the  turbinate.  The  septum  is  involved  only  at 
its  anterior  portion  by  lesions  from  the  lobule.  On  both  sides 
the  floor  adjacent  to  the  turbinates  is  diseased.  No  premas- 
seteric  adenopathy.  Cavum,  pharynx  and  larynx  normal. 
Lungs  sound.  General  condition  very  good;  florid  appear- 
ance. Not  daring  to  curette  for  fear  of  making  inoculations 
of  skin  lupus,  I  used  the  cautery  every  week  in  each  nasal 
fossa,  making  streaks  parallel  to  each  other  and  crossed  by 
other  parallel  streaks  perpendicular  to  the  first.  February  16, 
190fi.  the  pituitary  lesions  are  improving.  But  there  is  a  lupus 
nodule  on  the  posterior  pillar  of  the  velum  near  the  upper 
pole  of  the  tonsil,  w^hich  I  cauterized.    Patient  lost  to  sight. 

CASE  IX. 

Pituitary  Lnpns.     Lupus  of  Nose.     Lupus  of  Upper  Lip'. 
Right  and  Left  Cheek  Bones.    Right  Epiphora. 

Gabrielle  B.,  38,  came  to  Lariboisiere  February  24,  1906. 
She  had  a  characteristic  lupus  of  the  nose.     This  had  begun 
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two  years  ago  with  two  or  three  nodules  on  the  upper  lip  at 
the  entrance  of  the  right  naris,  which  spread  to  the  right  ala, 
then  the  lobule  and  finally  almost  the  entire  nose.  Ten  years 
ago  there  was  epiphora  of  the  right  eye  and  at  the  same  time 
some  interference  with  respiration  on  this  side.  I  do  not  hesi- 
tate to  regard  this  as  the  origin  of  the  present  pituitary  lesions. 
Rhinoscopy. — Pronounced  mammillated  and  grooved  infil- 
tration of  the  right  cartilaginous  septum  as  well  as  the  head 
of  the  right  inferior  turbinate  and  of  the  vestibule  at  the 
junction  of  septum  and  left  ala.  In  the  septal  infiltration  is 
a  loss  of  tissue  the  size  of  a  fifty  centime  piece,  with  irregular 
borders  and  granular  bottom.  Xo  denuded  bone.  No  lesion 
in  left  fossa.  Two  weeks  ago  si.x  nodules  appeared  over  the 
riszlit  cheek  bone.     Cavum,  larynx  and  lungs  normal. 

CASE  X. 

Pituitary  Lupus.    Lupus  of  Xosc. 

Mi ,  boy  of  14,  seen  at  my  clinic  at  the  Amsterdam  St.  Poly- 
clinic, October  19,  1906.  He  has  a  lupus  of  the  nose  occupy- 
ing much  of  the  dorsum.  Eight  years  ago  he  had  lupus  over 
the  right  cheek  bone,  which  was  treated  unsuccessfully  by 
radiotherapy  and  then  excised  by  Dr.  Nelaton,  who  made 
skin  grafts  from  tRe  thigh.  At  that  time  the  patient  com- 
plained of  nasal  obstruction  and  had  pituitary  lesions,  for  Dr. 
Xelaton  at  the  time  of  the  lupus  excision  curetted  the  pituitary. 

Rhinoscopy. — Right  fossa:  The  head  and  anterior  third  of 
the  right  inferior  turbinate  is  transformed  into  a  pale  fungous 
tissue,  formed  of  small  mammillae  separated  from  each  other 
by  minute,  ulcerous  grooves,  bleeding  slightly  on  being 
touched  with  the  probe  and  not  contracting  under  cocain. 
These  lesions  extend  diminishingly  to  the  posterior  third  of 
the  turbinate.  Same  lesion  on  the  middle  portion  of  the  car- 
tilaginous septum.  These  lesions  are  difficult  to  make  out  be- 
cause of  a  marked  atresia  in  the  right  naris  due  to  old  ves- 
tibular lesions  now  cured,  and  perhaps  to  former  curettages. 
I.,eft :  The  inferior  turbinate  has  a  synechia  anteriorly  with 
a  spur  on  the  septum.  There  is  a  slight  mammillation  of  the 
head.  The  synechia  bears  witness  to  old  lesions.  Xo  bone 
le^inn. 
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The  velum,  pillars,  tonsils  and  posterior  wall  of  the  buccal 
pharynx  have  lupus  with  marked  infiltration.  It  is  impossible 
to  see  the  cavum.  The  larynx  is  normal.  Slight  submaxillary 
and  carotid  adenitis.  The  patient  does  not  cough.  The 
lungs  show  no  physical  signs. 

After  cocainization  I  at  once  curetted  the  right  inferior  tur- 
binate and  septum.  The  lesions  had  a  characteristic  softness 
especially  the  anterior  portion  of  the  inferior  turbinate.  Ap- 
plication of  30  per  cent  lactic  acid.  Same  operation  on  the 
left.  The  lesions  are  much  less  extensive,  both  as  to  surface 
and  depth.  Galvano-cautery  points  every  week  to  the  velum, 
pharynx  and  topsils.  The  lesions  on  the  turbinate  and  septum 
were  treated  alternately  with  cauterizations  and  curettages  fol- 
lowed by  mopping  with  50  per  cent  lactic  acid. 

Beginning  December  21,  1906,  after  a  curettage  of  both  in- 
ferior turbinates  and  the  septum  I  used  dressings  once  a  week 
of  cotton  wads  soaked  with  lactic  acid,  75  per  cent,  which  were 
left  in  twenty-five  or  thirty  minutes.  I  would  have  liked  to 
use  dressings  much  oftener,  but  the  patient  would  only 
submit  to  it  once  a  week. 

December  28. — The  change  is  striking.  The  mucosa  of  the 
left  turbinate  seems  to  be  healed.  That  of  the  right  turbinate 
and  septum,  is  for  the  most  part,  smooth  and  even  except  in 
the  extreme  anterior  portion.  Another  75  per  cent  lactic  acid 
dressing,  left  in  twenty-five  minutes. 

For  the  first  time  the  laryngo-pharynx,  which  had  been  im- 
mune, now  has  six  large  mammillated  infiltrations  on  the  left. 
The  left  aryteno-epiglottic  fold  also  has  three  lupus  nodules, 
distinct  and  red,  which  had  not  previously  existed.     Cautery. 

January  4,  1907. — Renewed  application  of  lactic  acid  to  the 
right  inferior  turbinate  and  septum  for  twenty-five  minutes. 
The  left  turbinate  no  longer  has  any  lesion.  The  lesions  on 
the  dorsum,  which  were  treated  at  St.  Louis  with  Finsen 
rays  and  cautery  alternately,  are  much  better. 

March  12. — There  remained  only  a  few  minute  mammillae 
on  the  head  of  the  right  inferior  turbinate. 

The  velum,  pharynx  and  larynx  are  much  improved. 
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CASE  XI. 

I'ltinuiry  i.upus   Hf^itinttr^   on   the  Subseptum.     Destruction 

of  a  Large  Part  of  the  Cartilaginous  Septum  and  Both 

Ala.    "Death's  Head"  Aspect.    Lupus  of  Both 

Cheeks.     Bilateral  Epiphora. 

Marie  R ,  46.  The  lupus  of  the  nose  began  on  the  extreme^ 
anterior  portion  of  the  lobule.  But,  a  year  before  the  lobule 
lupus  began,  she  had  bkxxiy  crusts  in  the  vestibule  near  the 
sub-septum.  After  the  cutaneous  lupus  on  the  lobule  came 
the  lupus  of  the  cheeks,  first  the  right  then  the  left.  At  pres- 
ent the  ala  and  lobule  have  completely  disappeared,  the  car- 
tilaginous septum  shows  vertically  between  the  mutilated  ex- 
ternal nasal  walls — the  "death's  head."  The  entrance  to  the 
nasal  fossae  is  narrowed  by  scar  tissue.  No  pituitary  lesions 
now.    Cavum,  larynx  and  lungs  normal. 

CASE  XII. 

Pituitary  Lupus.     Consecutive  Lupus  of  Nose.     Lesions 
of  Middle  Ear. 

Louise  B.,  21,  seen  December  16,  1906,  for  nasal  trouble 
characterized  by  obstruction  and  discharge  of  bloody  crusts. 
The  lupus  of  the  nose  apf)eared  at  the  age  of  16,  in  the  form 
of  U\c  nodules  on  the  lobule  and  extended  to  the  right  ala. 
After  having  had  a  considerable  nasal  discharge  since  the  age 
of  10,  she  states  that  between  13  and  15,  before  the  skin  lupus, 
adherent  sanguinolent  crusts  appeared  upon  the  margin  of  the 
naris.  .\t  present  the  lupus  of  the  nose  is  cicatrized.  The 
right  ala  is  partly  destroyed. 

Rhinoscopy. — The  left  inferior  turbinate  is  somewhat  atro- 
j)hicd.  mammillated  and  ragged  throughout.  The  middle  tur- 
binate also  has  ulcerated  grooves.  The  septum,  over  almost 
its  entire  extent,  has  little  pale  infiltrated  masses,  composed 
of  very  small  white  points  separated  by  ulcerous  grooves. 
Smaller  mammillae  disseminated  all  over  the  septum.  -At  the 
middle  of  the  septum  one  of  these  masses  comes  in  contact 
with  a  mammilla  on  the  inferior  turbinate. 

Right:  The  head  of  the  inferior  turbinate  seems  involved, 
but  the  lesions  are  difficult  to  see  because  of  narinal  atresia 
and  a  deviation  of  the  septum.     Xo  bone  lesion.     Both  ears 
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suppurating.  The  left  was  attacked  with  acute  otitis  media, 
following,  it  seems,  an  effort  to  expel  crusts  by  blowing  the 
nose.  A  mastoiditis  followed  for  which  I  operated  five  years 
ago. 

Both  suppurating  ears  show  identical  lesions.  Destruction 
of  all  the  membrana  except  Shrapneli's.  The  mucosa  is  red 
and  infiltrated.     Slight  amount  of  secretion. 

Cavum. — ^Some  mammillations  on  the  upper  surface  of  the 
velum,  with  crusts  in  the  cavum.  The  facial  sinuses  are  quite 
clear.  Pharynx,  larynx  and  lungs  normal:  After  curettage 
under  cocain  I  made  tri-weekly  application  of  75  per  cent  lactic 
acid;  leaving  it  in  half  an  hour.  February  11,  1907,  the  les- 
ions seemed  cured.  Turbinates  and  septum  are  smooth  and 
free  from  crusts. 

CASE  XIII. 

Pituitary  Lupus,  Rapidly  Progressing.     Consecutive  A'asal 
and  Submental  Lupus. 

Alphonsine  L.,  19,  was  seen  by  me  at  Lariboisiere  January 
3,  1907.  She  has  a  nasal  lupus  occupying  the  lobule,  ala  and 
lower  two-thirds  of  the  dorsum.  It  is  a  lupus  excedens  with 
very  prominent  confluent  nodules.  Without  the  speculum  it 
can  be  seen  that  all  the  vestibular  part  of  the  septum  has  been 
destroyed.  The  lobule  is  attached  to  the  inferior  border  of 
the  pyriform  orifice  only  by  a  thin  bit  of  cutaneous  subsep- 
tum,  which  is  also  infiltrated  with  lupus  and  ready  to  slough  off. 

The  beginning  dates  back  four  years.  At  this  time  there 
was  a  small  swelling  in  the  nasal  fossa  near  the  orifice  which 
tempted  the  patient  often  to  rub  it.  Eighteen  months  ago  the 
superficial  parts  were  attacked,  and  at  the  same  time  there 
appeared  a  suppurative  submental  adenitis  which  is  now  of  a 
lupus  character.  No  submaxillary,  genial  or  premasseteric 
adenitis. 

Rhinoscopy. — Extensive  destruction  of  the  septum  compris- 
ing all  the  cartilaginous  part,  and  making  a  perforation  the 
size  of  a  two-franc  piece.  In  front  it  is  bounded  by  the  cutane- 
ous subseptum,  itself  lupic,  and  below  by  the  floor  of  the  nasal 
fossae.  The  inferior  turbinates  are  considerably  atrophied, 
to  a  degree  suggesting  atrophic  rhinitis.  But  the  turbinates 
which  are  pale,  are  covered  for  the  most  part  with  pale  red 
mammillae  the  size  of  two  pin-heads,  and  separated  from  each 
other  by  grooves,  some  ulcerated,  some  cicatricial.    Anteriorly 
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in  the  floor  of  the  left  iiasal  fossa  is  an  eminence  as  large  as 
a  "nut,  of  a  pale,  bluish  red  and  very  delicately  mammillated, 
of  a  framboesic  aspect,  soft,  and  sessile  upon  the  floor.  In 
the  median  submental  region  are  two  erythematous  plaques 
with  lupus  nodules  which  succeeded  a  suppurative  adenitis, 
as  stated.  Summing  up,  this  is  a  lupus  with  relatively  rapid 
course  without  being  exactly  lupus  vorax.  Pharynx  and 
larj-nx  normal.     Lungs  healthy. 

Ear. — Diminution  of  hearing  without  suppuration  or  tym- 
panic alteration.  Maxillary  and  frontal  sinuses  quite  translu- 
cent. 

Hereditary  antecedents. — None. 

Personal  history. — At  IG  had  pleurisy;  at  r.  i;iiii>li-mi  of 
furuncles  on  legs,  in  ear,  on  chin. 

January  15. — .\fter  mopping  with  cocain  I  curetted  out  the 
large  mammillated  mass.  Part  of  this  mass  was  certainly 
fibrous,  for,  besides  the  soft  lupus  lesions  there  was  hard  tis- 
sue which  resisted  the  curette.  Dressing  with  cotton  wads 
dipped  in  75  per  cent  lactic  acid  left  in  half  an  hour. 

January  25. — Curettage  of  the  inferior  turbinates  followed 
by  the  same  dressing.  Three  times  a  week  the  dressing  was 
renewed  and  left  in  thirty  minutes.  The  result  was  e.xcellent 
and  quick. 

February  15. 1907. — Only  a  month  after  ^ginning  treatment, 
the  mucosa  of  the  floor  and  both  turbinates  was  smooth  and 
appeared  to  be  cured. 

March  9. — The  fragment  of  subseptum  has  become  de- 
stroyed and  the  lobule  is  sunken. 

March  15,  1907. — Cure  is  maintained  save  on  the  posterior 
border  of  the  perforation  where  a  few  granulations  have  re- 
appeared.    Renewed  application  of  lactic  acid. 

CASE  XIV. 

Infected  Pituitary  Lupus.    Nasal  Lupus. 

Madeleine  M.,  14,  came  to  the  clinic  January  10.  1907.  She 
has  lupus  of  the  lobule,  of  the  subseptum  which  is  destroyed, 
and  of  the  alae  which  are  also  mostly  destroyed.  The  cutane- 
ous lupus  appeared  only  six  months  ago  but  the  lesion  had 
commenced  a  year  ago  in  the  "interior  of  the  nose''  where  she 
<aw  "little  balls." 
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Rhinoscopy. — On  the  cartilaginous  septum,  the  inferior  tur- 
binate anteriorly  and  the  floor,  especially  the  left  side,  there 
is  a  mammillated  infiltration  with  a  vegetating  tendency. 

These  pituitary  lesions  as  well  as  the  nasal  ones  are  mani- 
festly infected.  On  the  nose  the  nodules  are  turgescent  and 
the  surrouding  lymphangitis  is  considerable  and  quite  red. 
The  nose  is  very  tender  to  touch.  Same  inflammation  of  the 
pituitary  lesions  which  are  red  and  tender  to  touch.  There  is 
an  abundant  secretion  of  mucus  giving  the  lesions  a  varnished 
appearance. 

For  ten  days  I  contented  myself  with  lavages  of  sterile  water 
and  applying  a  dermatol  ointment  in  the  nasal  fossae.  After 
the  lesions  had  about  lost  their  inflammatory  character,  I 
curetted  them  under  cocain,  following  with  dressings  of  75 
per  cent  lactic  acid,  left  in  half  an  hour  and  repeated  three 
times  weekly. 

March  9,  1907. — The  condition  of  the  right  nasal  fossa  is 
almost  unrecognizable ;  the  septum  is  smooth ;  the  inferior  tur- 
binate and  floor  are  likewise  smooth  and  healed.  On  the  left 
there  are  still  a  few  minute  lesions. 

The  lungs,  which  were  auscultated  several  times,  seem 
sound.  Transillumination  of  the  face  cavities  never  showed 
anything  abnormal. 

CASE  XV. 

Pituitary  Lnpiis.  Nasal  Lupus.   Tuberculous  Gummi  of  Cheek. 

Suppurative  Submaxillary  Adenitis  Causing  Lupus  of 

the  Region.     Submental  Adenitis.     Suppurative 

Premasseteric  Adenitis. 

Louise  J.,  30,  seen  February  13,  1907.  She  had  lupus  of 
the  nasal  lobule.  There  was  considerable  reddened  infiltration 
upon  which,  at  the  upper  portion,  were  situated  seven  or  eight 
very  prominent  nodules.  She  declares  that  the  lupus  appeared 
only  three  months  previously  and  at  the  same  time  the  nasal 
obstruction  and  crusts  in  the  right  nasal  fossa.  The  nasal 
lupus  began  with  a  little  nodule  above  the  right  ala,  near  the 
right  border  of  the  pyriform  orifice.  From  thence  the  lupus 
rapidly  extended  to  the  lobule.  All  the  right  side  of  the  nose 
is  infiltrated  but  without  change  of  color.  Below,  the  lesion 
has  extended  to  the  subseptum  and  that  part  of  the  upper 
lip  in  contact  with  the  right  naris.  .\lthough  the  patient  (who 
is  not  very  intelligent)   states  a  simultaneous  appearance  of 
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ihc  viii.ii.vv.....  and  pituitary  lupus.  1  Uo  nut  believe  her  for  the 
lollowing  reasons:  In  the  first  place,  the  pituitary  lesions  are 
far  too  extensive  to  have  lasted  only  three  months.  Further, 
well  before  the  appearance  of  the  nasal  lupus,  all  the  lymphatic 
chain  accompanying  the  facial  was  infected,  proving  that  les- 
ions already  existed  about  the  anterior  end  of  the  nasal  fossa. 
Thus  it  was  that  three  years  previously  she  had  a  right  sub- 
maxillary adenopathy,  treated  surgically,  and  a  submental 
adenitis  which  suppurated.  Lastly,  in  April,  1906,  there  ap- 
peared in  the  region  of  the  right  premasseteric  ganglion  a  red- 
dened nodular  swelling  which  suppurated,  leaving  in  its  place 
a  scar  the  size  of  two  half-franc  pieces. 

At  present  the  old  right  submaxillary  cicatrix  is  lupic.  On 
a  line  uniting  the  naso-genial  groove  with  the  maxillary  in- 
sertion of  the  masseter  and  slightly  nearer  the  masseter  than 
the  groove,  is  an  inflammatory  nodule  encased  in  the  skin,  the 
size  of  a  small  pea,  jutting  out  and  surrounded  by  a  small  in- 
flammatory zone.  This  nodule,  situated  upon  the  lymphatic 
territory  of  the  right  facial,  had  appeared  only  three  or  four 
days  before. 

Rhinoscopy. — The  maximum  of  lesions  is  on  the  right  car- 
tilaginous septum,  which  anteriorly  has  a  mammillated  thick- 
ening the  size  of  a  franc  piece,  jutting  out  several  millimeters 
beyond  the  healthy  mucosa.  The  mammillations,  which  are 
pin-head  sized,  separated  by  filiform  grooves,  group  in  places 
to  form  small  granular  bunches,  separated  by  depressions  from 
other  bunches.  The  whole  greatly  resembles  a  relief  geog- 
raphy chart,  to  which  I  have  already  made  comparison.  The 
lesion  is  a  pale  rose  and  comes  in  contact  with  an  analogous 
and  very  pronounced  lesion  on  the  right  inferior  turbinate. 
For  this  reason  it  is  impossible  to  see  the  middle  turbinate. 
On  the  left  there  is  a  slight  lesion  of  the  inferior  turbinate. 
Xo  bone  lesion.  No  lesion  in  cavum  or  larynx.  The  frontal 
and  maxillary  sinuses  are  very  translucent.  The  patient 
coughs.  She  is  subject  to  bronchitis.  Auscultation  seems  to 
indicate  a  slight  induration  in  the  right  apex, 

February  20,  1907. — Curettage  of  the  right  surface  of  car- 
tilaginous septum  after  cocainization.  Unfortunately  the 
patient  is  very  timid  and  my  cauterization  was  not  at  all 
thorough.  Dressing  of  75  per  cent  lactic  acid,  twenty-five 
minutes. 

March  1.  1  no:.— Another  attempt  at  curettage  of  the  right 
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inferior  turbinate  after  cocainization.     But  I  could  not  do  it 
well  because  of  the  patient's  intractableness. 

March  9. — The  middle  turbinate  was  found  to  be  not  in- 
tact. Another  fruitless  attempt  at  curettage.  Curettage  under 
chloroform  was  decided  upon. 

CASE  XVI. 

Primary  Pituitary  Lupus.     Epiphora. 

Mme.  X.,  52,  came  to  the  Lariboisiere  clinic  February  5, 
1907,  for  nasal  trouble,  chiefly  on  the  left  side,  and  character- 
ized by  a  rather  abundant  production  of  crusts.  She  com- 
plained of  lachrymation  which  had  lasted  seven  or  eight  years. 
The  beginning  of  the  nose  trouble  dated  back  five  or  six 
years.  Three  years  ago  she  had  had  a  curettage  of  the  right 
nasal  fossa  at  Lariboisiere. 

At  present  there  are  bilateral  lesions  of  the  cartilaginous 
septum.  On  the  left  is  a  round  ulceration  a  little  larger  than 
a  half-franc  piece,  flat,  resting  upon  an  infiltration  which 
sticks  out  several  millimeters  from  the  healthy  mucosa.  The 
bottom  of  the  ulceration  is  pale  and  dull.  The  infiltration  is 
mammillated.  Anteriorly  upon  the  infiltration  are  small  pim- 
ples separated  by  deep  ulcerous  grooves  which  may  presage 
a  perforation.  On  the  right  the  lesions  are  of  the  hypertrophic 
type.  There  is  a  granular  infiltration  the  size  of  a  nut  which 
almost  touches  the  inferior  turbinate.  No  lesion  of  pharynx, 
tonsils  or  velum.  Lungs  sound.  Sinus  quite  translucent.  No 
cutaneous  lupus.  Upon  palpation  there  is  felt  a  small,  hard, 
premasseteric  ganglion,  the  size  of  a  small  pea.  mobile  under 
the  finger. 

Inoculation  of  a  bit  of  pituitary  tissue  in  a  guinea  pig.  A 
chancre  developed  at  the  point  of  inoculation,  with  caseous 
inguinal  adenitis. 
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U)GIC  AND  LARYXGOLOGIC  LITERATURE. 

I. — K.\K. 

On  Vertigo  and  Disturbance  of  Equilibrium  in  Non-Suppurative 
Diseases   of  the   Internal    Ear. 

\\  1 1  TMA.vcK.  Greifswald  {Archwcs-of  Otolo^  wwi. 

No.  o).  The  functions  of  the  labyrinth  are  tor  the  cochlea 
the  perception  of  sound,  and  for  the  semicircular  canal  appa- 
ratus the  preservation  of  the  bodily  equilibrium.  To  diagnos- 
ticate disease  of  the  labyrinth,  there  should  be  a  functional 
disturbance  in  the  sound-perceiving  as  well  as  in  the  apparatus 
for  preserving  the  equilibrium.  The  anomaly  of  pronounced 
disturbance  of  hearing  with  the  absence  of  all  disturbance  of 
equilibrium  in  many  cases  of  nerve  deafness  is  explained  by  a 
case  of  the  author's  where  in  complete  absence  of  symptoms 
on  the  pyart  of  the  semicircular  apparatus,  in  a  few  weeks  the 
patient  became  completely  deaf  and  at  the  acme  of  the  disease 
a  pathologic  examination  showed  a  degenerative  neuritis  local- 
ized in  the  cochlear  branch  of  the  auditory  nerve.  These  iso- 
lated affections  of  the  cochlea  nerve  are  relatively  frequent 
while  isolated  disease  of  the  vestibular  nerve  is  very  unusual, 
in  fact  there  is  no  reported  case  of  disturbance  of  equilibrium 
related  to  the  semicircular  canal  system  without  simultaneous 
disturbance  of  hearing. 

A  symptom  always  suggestive  of  disease  of  the  sound-per- 
ceiving api)aratus.  especially  of  the  auditory  nerve,  is  tinnitus 
which  must  fulfill  these  conditions ;  the  tone  must  be  high, 
continuous  and  very  loud. 

Vertigo  as  an  aid  to  the  diagnosis  of  disease  of  the  semi- 
circular canal  apparatus  can  be  regarded  only  when  in  the 
form  of  typical  rotator)^  vertigo. 

The  reason  why  the  auditory  nerve  is  peculiarly  affected  in 
general  diseases  is  explained  on  anatomical  grounds.  The 
cochlear  branch  with  its  associated  cochlear  ganglion  is  im- 
bedded in  an  unyielding  bony  capsule  partly  surrounded  by 
broad  lymphatic  spaces.  The  blood  vessels  which  nourish  this 
structure  are  end  arteries,  hence  the  vulnerability  of  the 
cochlear  nerve  to  toxic  substances  or  to  any  interference  with 
the  circulation.  Campbell. 
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On  the  Surgical  Exposure  of  the  Jugular  Bulb. 

Voss,  Berlin  (Archives  of  Otology,  Vol.  xxxvi,  No.  5).  The 
author  has  observed  in  many  specimens  that  the  jugular  fossa 
is  not  found  at  the  floor  of  the  tympanic  cavity  but  near  its 
median  wall  and  that  the  bulb  is  not  infrequently  situated  far 
backward  near  the  mastoid.  In  such  specimens  the  floor  and 
the  median  wall  of  the  tympanum  as  high  as  the  promontory 
were  made  up  of  bone  which  separated  the  jugular  fossa  and 
the  carotid  canal. 

After  completing  the  mastoid  operation,  he  exposes  the  sinus 
and  removes  the  overlying  bone  downward  to  the  lowest  part 
of  the  vein.  He  uses  biting  forceps  and  narrow  concave  gouges 
so  as  to  avoid  injuring  the  facial  nerve.  The  bulb  is  next  ex- 
posed, and  to  escape  the  horizontal  semicircular  canal  the  bone 
is  not  removed  higher  than  0.5  cm. 

Where  there  is  doubt  as  to  the  bulbar  contents,  it  can  be 
determined  by  aspiration ;  when  diseased  the  wall  is  incised 
and  the  thrombotic  masses  removed  by  forceps  and  curettes 
aided  by  irrigation.  By  removal  of  the  lateral  wall  of  the  sinus 
and  the  posterior  wall  of  the  bulb  the  vessel  is  converted  into 
a  gutter  easily  accessible  to  treatment.  Campbell. 

On   Chronic   Progressive    Labyrinthine   Deafness. 

Manasse,  Strassburg  (Archives  of  Otology.  Vol.  xxxvi, 
No.  5).  In  an  anatomic  investigation  of  thirty-one  labyrinths 
the  author  found : 

1.  Corti's  organ,  including  the  membrana  t^ctoria  was 
atrophic  to  a  stage  of  complete  aplasia  at  the  cochlear  duct  and 
its  immediate  surroundings ;  dilatation  or  constriction  of  the 
duct  by  distension  or  collapse  of  Reissner's  membrane,  hydropic 
degeneration  of  the  spiral  ligament,  connective-tissue  new 
formation  at  the  lower  extremity  of  the  stria  vascularis,  con- 
nective-tissue and  bone  formation  in  the  perilymphatic  spaces, 
occasional  atrophy  of  the  intervening  walls ;  constant  accumu- 
lation of  pigment  cells  in  the  modiolus  and  the  rest  of  the 
cochlea. 

2.  In  the  spiral  ganglion,  the  ganglion  cells  were  diminished 
in  number  and  shrunken.  Empty  spaces  or  connective-tissue 
new  formation  were  found  in  their  place  in  Rosenthal's  canal. 

3.  In  the  smaller  nerve  channels,  the  nerve  fibres  were 
atrophic  with  connective-tissue  new  formation  within  the  bony 
channels  (perineuritis). 


RHINO-L,ARYNGOUX;iC  LITERATURE.  246 

-1.  Ill  Uic  auditory  nerve,  atrophy  and  chronic  neuritis  were 
present  with  new  formation  of  connective  tissue  in  the  nerve. 

In  chronic  progressive  labyrinthine  deafness  the  changes  in 
tlie  hearing  apparatus  preponderate  over  those  in  the  organ  of 
equiUbriuni.  The  disease  begins  presumably  in  the  cochlear 
nerve. 

In  a  series  of  1,033  new  cases,  thirty-one  showed  labyrinthine 
deafness;  of  these,  twenty-four  presented  disturbance  of  hear- 
ing only,  whiic  in  ^even  there  was  also  disturbance  of  equili- 
brium. Campbell. 

Deafness  of  the  New-born;  a  Disturbance  of  the  Sound-Conducting 
Apparatus  of  the  Ear. 

KoKULKiiUTTKk,  Rostock  {^Archives  of  Otology,  \  ol.  xxxvi, 
Xo.  G).  Twenty  new-born  children  were  examined  in  a  sleep- 
ing or  half-sleeping  condition.  There  were  used  a  musical  toy, 
the  cricri  and  the  following  forks  of  the  Bezold-Edelmann 
series  C,  C=  and  C,  and  Galton  whistle  C*. 

Repeated  examinations  were  made  for  several  days: 

1.  The  cricri  produced  a  distinct  reaction  at  all  times,  even 
a  few  hours  after  birth. 

2.  The  tones  C  of  the  Galton  whistle  produced  a  distinct 
reaction. 

(a)  --\.ll  children  within  the  first  twenty- four  hours  after 

birth. 

(b)  Seventy- four  per  cent  of  all  the  children  between  two 

and  four  days  old. 

3.  The  tuning  forks  C,  C^  and  C^  never  produced  any  re- 
action Campbell. 

Deafness  in  the  Course  of  Acute  Osteomyelitis  and  of  Septic 
Processes  in  General. 

SiEBENM.\NN,  Basel  {Archives  of  Otology,  Vol.  xxxvi, 
Xo.  6).  To  four  cases  published  by  others  the  author  adds 
three  which  he  has  observed  during  the  past  five  years. 

It  generally  occurs  during  the  first  two  decades  in  life,  is 
usually  bilateral.  The  first  signs  of  deafness  appeared  always 
during  the  bone  suppuration.  The  progress  of  the  loss  of  hear- 
ing i'i  usually  very  rapid.  The  two  patients  of  Bezold  and 
C  a-tcx.  who  became  deaf  in  their  seventh  year,  later  became 
deaf  mutes. 

In  all  seven  cases  the  middle  ear  escaped.     In  but  one  was 
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a  bacteriologic  examination  made  and  this  showed  the  pres- 
ence of  a  pure  staphylococcic  infection.  In  acute  osteomyelitis 
of  the  long  bones,  this  bacteriologic  condition  is  the  usual  one. 
Assuming  that  labyrinthitis  and  not  neuritis  is  the  cause  of 
the  osteomyelitic  deafness,  this  is  supported  by  the  fact  that 
both  divisions  of  the  labyrinth  are  involved  to  about  the  same 
degree.  The  fact  that  in  osteomyelitic  deafness  occasionally 
marked  remnants  of  the  auditory  and  the  static  function  are 
found,  suggests  the  condition  of  the  labyrinth  found  in  men- 
ingitic  deafness.  Moreover,  the  fact  that  during  the  course 
of  the  osteomyelitic  deafness  no  perforation  from  the  laby- 
rinth to  the  middle  ear  has  been  observed,  agrees  with  the 
clinical  and  anatomic  experiences  which  have  been  collected 
concerning  meningeal  labyrinth  suppuration. 

Campbell. 

On  the  Prognosis  of  the  Operative  Opening  of  a  Purulent  Labyrinth. 

Freytag,  Breslau  (Archives  of  Otology,  Vol.  xxxvi,  No.  6). 
Operation  on  the  labyrinth  brings  very  little  additional  danger 
to  the  patient.  The  prognosis  of  labyrinth  suppuration  is  im- 
proved by.  operative  opening  of  the  labyrinth. 

Of  forty-six  cases  observed  at  the  Breslau  Ear  Clinic  since 
Hinsberg's  publication,  sixteen  cases  of  labyrinthitis  were 
treated  by  exposure  of  the  middle  ear  only.  In  these  there  was 
a  mortality  of  22^.  In  twenty-seven  cases  the  labyrinth  was 
opened  at  operation.  Of  these,  eight  cases  were  complicated 
by  fatal  conditions  prior  to  operation.  Of  the  remaining  nine- 
teen uncomplicated  cases  none  died.  Campbell. 

A  Fatal  Case  of  Sinus  Thrombosis  after  Chronic  Purulent  Otitis 

Complicated  with  Cholesteatoma,  Illustrating  an   Unusual 

Variety  of  Infection. 

Knapp  {Archives  of  Otology,  Vol.  xxxvi,  Xo.  6).  A  boy, 
aged  8,  suffering  from  kyphosis  had  discharge  from  his  right 
ear  for  three  years.  Severe  headache  and  vomiting  existing 
for  several  months  were  relieved  by  the  extraction  of  polypi 
three  weeks  ago.  The  headache  returned  with  great  severity, 
with  vomiting,  rigors  and  cessation  of  discharge.  The 
ear-canal  is  collapsed,  the  mastoid  tender  and  temperature 
105°' F.  On  opening  the  mastoid  cortex  it  was  found  that  the 
dilated  antral  cavity  had  extended  into  the  ty.mpanum  and  con- 
tained broken-down    cholesteatomatous    masses.     There    was 
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r.ir.t.  atic  and  floor  of  the  tympanum.    The  sinu 

ril  ironi  bulb  to  knee;  its  wall  was  of  a  yellow-black  color 
\  hen  incised  its  lumen  contained  disintegrated  clot,  thin 
■«erous  pus  and  gas. 

On  the  following  day  there  was  a  slight  chill  in  the  morn- 
ing with  a  temj)erature  of  103°  F.  and  some  congestion  of  the 
..ptic  <lisc.  The  internal  jugular,  facial  and  thyroid  veins  were 
ligated  and  the  enlarged  cervical  glands  removed.  The  bulb 
was  further  exposed  and  the  clot  removed  with  a  curette. 
With  each  change  of  dressings  considerable  fetid  pus  ap- 
l)cared.  Septic  pneumonia  developed  and  with  gradually  in- 
creasing cyanosis  death  supervened.  Campbell. 

Otalgia  Considered  as  an  Affection  of  the  Sensory  System  of 
the  Seventh  Cranial  Nerve. 

Xew  York  (Archives  of  Otology,  Vol,  xxxvi.  No,  6). 
The  ganglion  of  the  facial  nerve,  the  geniculate,  is  situated  at 
the  entrance  of  the  aqueduct  of  Fallopius,  Its  zoster  zone  is 
ti>  be  found  on  the  tympanic  membrane,  in  the  auditory  canal, 
in  the  concha  and  in  an  adjacent  marginal  area  of  the  external 
ear. 

I  nai^ia  >  a  neuralgic  afT^tion  of  the  ear.  The  pain  may 
be  constant  or  intermittent,  it  may  be  superficial  or  localized 
in  the  depths  of  the  ear.  Its  relative  frequency  to  inflamma- 
tor>'  earache  is  1.8  per  cent. 

Reflex  otalgias  occur  by  the  central  and  peripheral  connec- 
tions of  the  fifth,  seventh,  eighth,  ninth  and  tenth -nerves. 

.Anatomic  relations  exist  between  the  facial  nerve  and 
ganglion  and  the  trifacial  nerve  and  its  ganglion  through  the 
medium  of  the  great  and  small  superficial  petrosal  nerves. 

The  observation  that  loud  and  shrill  sounds  are  accompanied 
bv  a  sensation  of  pain  in  the  teeth  recalls  the  fact  that  the 
Lj:eniculate  ganglion  has  filaments  of  communication  with  the 
acoustic  nerve  in  the  auditory  canal. 

Notwithstanding  the  varied  nerve  intercommunications,  it 
seems  clear  to  the  author  that  while  the  facial  nerve  may  be 
by  no  means  the  sole  factor,  it  i<  the  pret»oii<1.rating  one  in  the 
production  of  otalgia.  Campbell. 

Report  of  Two  Fatal  Cases  of   Brain   Abscess. 

Thomson,  New  York  {Archives  of  Otology,  Vol.  xxxvi. 
No.  6).  Case  1.  A  young  man,  aged  18,  five  years  previousfy 
had  been  operated  upon  for  double  mastoiditis.    Four  months 
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radical  operation  was  performed  and  this  ear  gave  no  further 
trouble.  On  the  left  side  he  has  had  repeated  attacks  of  otor- 
rhea and  three  months  ago  dizziness  persisted  for  one  day. 
Preceded  by  a  hard  chill,  he  had  severe  pain  centering  over 
the  left  mastoid  scar.  Profuse  discharge  appeared  and  the 
mastoid  swelling  and  tenderness  increased.  A  radical  opera- 
tion was  performed  and  the  dura  and  lateral  sinus  were  un- 
covered without  showing  any  pathologic  appearance. 

This  operation  was  followed  by  an  attack  of  erysipelas  of 
the  face  and  scalp,  but  the  wound  granulated  nicely  and  he 
was  free  from  pain. 

One  month  later  he  was  suddently  seized  with  severe  pain 
in  the  head,  most  severe  over  the  frontal  region.  There  vvas 
photophobia.  Tempeiature  up  to  103.5°  F.  and  pulse  to  120. 
There  were  no  localizing  symptoms.  Leucocyte  count  6800, 
polymorphonuclear  percentage  68.  There  was  no  marked 
change  for  eleven  days,  then  he  became  drowsy,  the  neck  mus- 
cles were  rigid.  Leucocytes  15,000  and  polymorphonuclear 
percentage  92.  Lumbar  puncture  fluid  was  perfectly  clear  and 
showed  no  growth.  On  autopsy  a  large  cerebellar  abscess  was 
found  which  involved  the  entire  left  lobe,  a  portion  of  the 
central  lobe  and  encroached  on  the  right  lobe.  Its  walls  were 
indistinct  and  it  did  not  show  any  capsule  formation. 

Case  2.  A  man,  aged  50,  who  complained  only  of  deafness 
in  the  left  ear  which  was  of  two  weeks'  duration.  On  exami- 
nation the  left  auditory  canal  was  so  swollen  that  the  mt.  could 
not  be  seen.  There  was  no  tenderness  whatsoever,  yet  the  an- 
terior and  posterior  canal  walls  were  incised  without  result. 

Two  weeks  later  he  complained  of  dull  nocturnal  pain  on 
the  left  side  of  the  head  followed  in  another  fortnight  by  pain- 
ful swelling  over  the  root  of  the  zygoma.  On  making  an  in- 
cision there  pus  was  evacuated. 

Two  months  after  coming  under  observation,  his  mastoid 
and  zygomatic  region  became  intensely  swollen,  red  and  tender. 
On  operation  the  mastoid  cells  were  disintegrated  and  filled 
with  pus.  The  dura  above  the  antrum  and  the  sinus  were  cov- 
ered by  granulations  which  were  left  undisturbed  as  there  were 
no  intracranial  symptoms.  Next  day  he  was  somnolent  and 
two  days  later  aphasia  developed.  This  was  followed  by 
paralysis  of  the  right  side  of  the  face  and  right  arm,  scanning 
speech  and  left  optic  neuritis.  The  temporo-sphenoidal  lobe 
was  explored  through  the  mastoid  wound  and  about  one  dram 
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of  pus  evacuated.     His  condition  grew  gradually  worse  and 
coma  preceded  death. 

On  autopsy  an  abscess  cavity  about  the  size  of  an  English 
walnut  was  found  in  the  temporo-sphenoidal  lobe  filled  with 
thick  creamy  y>us.  Campbell. 

A  Case   of   Acute    Labyrinthitis   Due  to   Meningitis. 

Yearsley,  London  (Archives  of  Otology,  Vol.  xxxvi,  No. 
5).  A  man,  aged  24,  who  at  the  age  of  1^  years  had  a  serious 
illness  during  which  time  he  put  his  hands  to  his  head  fre- 
quently and  was  continually  shaking  it,  so  that  evidently  he 
had  severe  head  pain.  He  made  no  attempt  to  speak  until  be- 
tween the  age  of  3  and  4  years. 

Weber's  test  lateralized  to  the  left : 
Loud  voice  R  =  0 

L  =  9  ia 
Bone  conduction  C  Fork  R  =  0 

Left  =  —  32  sec. 
Upper  tone  limit  Edelman  whistle  R  =  0 

L  =  5.6 
The  retention  of  the  lower  tone  limit  is  due  to  the  fact  that 
the  middle  ear  is  intact.  Campbell. 

intratympanic  Operations  Under  Local   Anestliesia. 

Milton  J.  Ballin  (Nezv  York  Medical  Journal,  October 
5,  1907),  after  referring  to  the  failure  of  applications  of 
solution  of  cocain  to  fully  deaden  the  drum,  recommends  in 
cases  requiring  paracentesis  where  a  general  anesthetic  is  not 
indicated  or  allowed,  the  use  of  a  weak  solution  of  cocain  in- 
troduced into  the  mucous  membrane  of  the  auditory  canal  in 
the  following  manner:  "The  external  auditory  canal  is  first 
thoroughly  cleansed  with  any  antiseptic  solution.  A  small 
piece  of  cotton  is  then  placed  into  the  canal  so  as  to  protect 
the  drum  against  the  ethyl  chlorid  spray,  which  would  other- 
wise cause  too  much  pain.  Having  done  this,  a  cleft  speculum 
is  introduced  in  such  a  manner  that  only  the  superior  wall  of 
the  canal  is  exposed  to  view.  With  the  aid  of  an  assistant  a 
spray  of  the  ethyl  chlorid  is  now  allow^ed  to  play  on  this  ex- 
posed surface,  and  as  soon  as  the  parts  are  well  anesthetized 
the  needle  of  the  syringe  is  quickly  introduced  at  the  junction 
of  the  bone  and  the  fluid  slowly  injected  as  already  stated :  the 
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writer  uses  for  this  purpose  10  to  15  minims  of  a  1  per  cent 
solution  of  cocain  to  which  5  to  6  minims  of  adrenalin  solution 
(1-1000)  have  been  added.  The  injection  must  be  carried  out 
very  slowly  so  that  infiltration  takes  place  gradually,  thus 
avoiding  unnecessary  pain.  Having  done  this,  little  piece  of 
cotton  is  then  removed  from  the  canal.  We  now  wait  for 
four  to  five  minutes,  at  the  end  of  which  time  it  will  be  noticed 
that  the  drum  has  assumed  a  more  or  less  bleached  appearance, 
and  has  also  become  so  insensible  to  pain  that  paracentesis  can 
be  performed  without  any  annoyance  to  the  patient. 

Harris. 
The   Radical   Mastoid  Operation. 

Frank  Allport,  Chicago,  111.  (Jour.  A.  M.  A.,  March  30 
and  April  G,  190T),  here  gives  in  great  detail  and  with  many 
excellent  illustrations,  the  complete  technic  of  the  radical  mas- 
toid operation  as  performed  by  him.  He  regards  the  electric 
engine  and  rotary  burrs  most  useful  additions  to  the  arma- 
mentarium. Richards. 

Some  Important  Surgical  Relations  of  the  Temporal   Bone. 

George  E.  Shamp.augh,  Chicago,  111.  {Jour.  A.  M.  A., 
1907).  The  sigmoid  sinus,  the  facial  nerve,  the  lateral  semi- 
circular canal,  the  external  carotid,  and  the  jugular  bulb, 
should  be  familiar  to  the  operator  not  only  as  to  their  relation 
to  the  tympanic  cavity  and  mastoid  cells,  but  he  should  also 
be  familiar  with  their  variations.  At  the  tympanic  orifice  of 
the  tuba  auditiva  the  carotid  is  separated  from  the  tube  by 
a  thin  shell  of  bone  which  can  readily  be  penetrated  bv  the 
curette.  The  force  of  the  curette  can  be  applied  with  safeey 
only  along  the  external  or  anterior  wall  of  the  tube,  because 
along  its  internal  wall  lies  the  canal  of  the  carotid. 

Richards. 

The  Treatment  of  Chronic  Suppuration  of  the  Middle  Ear  Without 

Removal   of   the    Drum    Membrane   and    Ossicles.     The    Duty   of 

Restoring   Hearing   by  Operation    in   Chronic  Aural 

Suppuration. 

Charles  J.  Heath.  London  {London  Lancet,  April  27, 
1907).  Address  before  the  West  Kent  Medico-Chirurgical 
Society,  May  3.  1907.  These  papers  are  supplementary  to  the 
original  paper  published  in  the  London  Lancet,  .August  11, 
1906.    The  author  reports  some  more  cases  and  gives  the  ex- 
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perience  of  ^hcr  aural  surgeons  tending  to  prove  his  claims 
that  the  operation  for  chronic  suppuration  as  performed  by 
him  conserves  the  hearing  whereas  after  the  radical  opera- 
tion or  the  operation  of  ossiculectomy,  the  hearing  may  be 
and  frequetitly  is  worse,  as  the  operation  is  done  solely  to 
stop  the  discharge  and  not  at  all  to  save  the  hearing.  Mr. 
Ihatn  r  nsiders  the  antrum  to  be  the  key  to  the  posi- 
tion in  nearly  every  case  of  suppurative  ear  disease  and 
thinks  if  the  disease  in  that  cavity  is  cured  that  the  morbid 
clianges  in  the  attic  and  t\Tnpanum  will  six>ntaneously  disap- 
1  >ear.  This  of^eration  is  not  a  simple  opening  up  of  the  antrum 
and  a  clearing  of  that  cavity  and  the  aditus  followed  by  drain- 
age, as  in  Schwartze's  operation,  which  caused  so  many  dis- 
appointments and  led  to  the  institution  of  the  radical  opera- 
tion, which,  on  the  other  hand,  went  much  too  far.  In  the 
new  oi)eration  not  only  the  posterior  superior  part  of  the 
meatus  is  removed,  as  in  some  other  operations,  but  the  an- 
trum and  aditus  are  practically  elirhinated.  as  well  as  all  dis- 
ease associated  with  those  cavities.  The  whole  posterior  wall 
of  the  bony  meatus  and  even  its  arched  floor  must  also  be  re- 
moved, and  this  latter  proceeding  is  followed  in  no  other  op- 
eration, but  it  must  be  done  if  that  full  access  to  the  tvmpanum 
which  :~  necessary  both  during  and  after  the  operation  is  to 
1  e  assured.  This  is  essential  not  only  for  the  safe  and  thor- 
ough removal  of  granulations,  polypi,  etc..  at  the  operation, 
hut  especially  for  the  dressings  during  the  after-treatment,  for 
without  the  removal  of  the  floor  it  is  impossible  to  see  the 
whole  of  the  membrane :  moreover,  a  pocket  would  be  left  be- 
tween the  arched  floor  and  the  membrane  where  discharge 
Tnurlit   nrrnmulate.  Richards. 

A    Restudy   of   the    Minute   Anatomy    of  Structures    in   the   Cochlea 

with  Conclusions  Bearing  on  the  Solution  of  the  Problem 

of  Tone  Perception. 

Geokge  E.  Shambaugh,  Chicago  (The  American  Journal 
of  Anatomy.  .August  1.  1907).  As  the  results  of  his  anatomic 
studies  the  author  has  formed  a  new  "resonator  theory"  of 
tone  perception  in  which  he  considers  the  vibrating  mechanism 
of  the  membrana  tectoria  as  the  seat  instead  of  the  membrana 
basilaris  as  w-as  supposed  by  Helmholtz.  Throughout  the  en- 
tire length  of  the  cochlea  the  mechanism  of  the  long  rows  of 
hair  cells  is  admirably  suited  to  the  requirements  of  the 
"resonator  theorv."    "These  hair  cells  are  the  real  end-organs. 
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wherein  the  transference  of  the  physical  sound  waves  to  nerve 
impulses  takes  place.  Each  cell,  or  rather  group  of  cells, 
when  adequately  stimulated,  leads  to  the  perception  of  a  par- 
ticular tone.  The  higher  tones,  presumably,  are  taken  up  by 
the  cells  located  in  the  basal  coil,  the  lower  tones  by  the  cells 
near  the  apex  of  the  cochlea."  It  is  necessary  to  have  some 
vibrating  body  to  set  in  motion  the  hair  cells  of  the  organ  of 
Corti,  and  for  this  purpose  the  author  thinks  the  rigid  mem- 
brana  basilaris  can  not  be  the  vibrating  structure  which  it  was 
believed  to  be  by  Helmholtz.  He  traced  the  basilar  membrana 
through  carefully  made  sections  near  the  beginning  of  the 
vestibule  and  found  that  this  membrane  at  a  considerable  dis- 
tance from  the  point  where  the  cochlea  tube  begins,  became 
so  thick  and  rigid  as  to  preclu^Je  any  idea  of  its  being  a  vibrat- 
ing structure.  This  membrane  also  disappears  at  the  point 
in  the  lower  end  of  the  basal  coil  where  the  organ  of  Corti  is 
still  perfectly  formed  and  this  fact  points  to  the  conclusion 
that  the  vibration  of  this  membrane  is  not  essential  for  hear- 
ing. Seeking  now  to  ascertain  how  impulses  are  transferred 
to  the  projecting  hairs  the  questioa  arises,  can  these  hairs  be 
stimulated  directly  by  impulses  in  the  endolymph  without  the 
intervention  of  the  membrana  tectoria?  After  investigating 
the  character  and  relations  of  this  most  interesting  membrane 
the  author  became  convinced  that  the  tectorial  membrane  does 
not  float  free  in  the  endolymph  above  the  cells  forming  the 
organ  of  Corti.  This  membrane  on  account  of  the  distortion 
produced  by  the  fixing  and  hardening  agents  necessary  in  pre- 
paring the  labyrinth  for  histologic  study  has  been  much 
distorted  as  is  shown  by  the  various  drawings  which  have  ap- 
peared in  the  published  works  on  the  labyrinth.  The  author 
is  certain  that  this  membrane  does  not  float  free  in  the  endo- 
lymph above  the  organ  of  Corti  but  that  this  position  shows 
the  one  usually  described  as  the  result  of  the  shrinking  of  the 
structure  by  the  fixing  agents.  He  gives  a  number  of  draw- 
ings of  different  sections  all  drawn  to  the  same  scale,  showing 
that  the  hairs  of  the  hair  cells  actually  project  into  the  under 
surface  of  the  tectorial  membrane  and  are  not  merely  brought 
into  touch  with  it  by  accident. 

The  membrana  tectoria  when  examined  throughout  the  sev- 
eral coils  of  the  cochlea  shows  great  variations  in  size  from  one 
end  to  the  other,  being  many  hundred  times  larger  near  the 
apex  of  the  cochlea  than  at  the  beginning  of  the  basal  coil 
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and  this  increase  in  size  is  gradual.  The  membrane  possesses 
a  lamellar  structure.  This  lamellar  structure  gives  the  mem- 
brana  tectoria  somewhat  the  ai>pearance  of  a  soft  feather  and 
the  lamellae  vary  in  length  with  the  varying  size  of  the  tec- 
torial membrane,  the  shorter  lamellae  occurring  near  the  be- 
ginning of  the  basil  coil  and  the  longest  at  the  apex  of  the 
cochlea.  They  are  supported  and  held  together  by  an  appar- 
ently homogeneous  semi-fluid  substance,  the  specific  gravity  of 
which  appears  to  be  the  same  as  that  of  the  endolymph  in 
which  the  membrane  is  suspended.  This  is  shown  by  the  fact 
that  in  spite  of  its  semi-fluid  character  it  sustains  its  position 
m  the  endolymph  though  supported  only  by  its  contact  with  the 
labium  vestibulare  and  where  the  'Streifen  of  Hensen'  is  in 
contact  with  the  supporting  cells  of  the  organ  of  Corti."  These 
characteristics  of  the  membrana  tectorra  render  it  suitable  to 
respond  to  the  most  delicate  impulses  passing  through  the 
endolymph.  The  great  variation  in  size  of  the  membrane  from 
one  end  of  the  cochlea  to  the  other,  together  with  its  lamellar 
structure,  are  physical  characteristics  which  suggest  the  prob- 
alle  basis  for  a  series  of  resonators  which  make  it  possible 
for  the  membrane  in  one  part  of  the  cochlea  to  respond  to  im- 
pulses of  a  certain  pitch  and  in  another  part  to  impulses  of 
another  pitch.  In  this  way  the  small  impulses  produced  by 
the  high  pitched  tones  would  in  some  way  set  to  vibrating  the 
tiny  tectorial  membrane  found  in  the  beginning  of  the  basal 
coil,  while  the  larger  impulses  arising  from  the  deeper  tones 
would  produce  vibrations  in  the  much  larger  tectorial  mem- 
brane found  in  the  upper  coils. 

The  vibrations  in  a  part  of  the  membrana  tectoria  produced 
by  a  particular  tone  must  necessarily  involve  a  considerable 
area  of  this  structure.  As  a  result  a  more  or  less  extensive 
group  of  hair  cells  is  stimulated.  The  nerve  impulses  arising 
fr.  ir.  tin  stimulation  of  the  several  hair  cells  included  in  this 
group  cutne  together  in  the  brain  center  of  the  cortex,  where 
the  tone  picture  forms  the  final  step  in  the  perception  of  this 
particular  tone.  When  a  tone  sHghtly  higher  or  lower  than 
this  one  is  produced,  the  same  group  of  hair  cells  is  stimulated, 
excepting  for  the  addition  of  a  few  more  cells  at  one  end  and 
the  loss  of  a  few  cells  at  the  other  end  of  the  area  involved. 
The  sum  total  of  the  impulses  which  reach  the  center  in  the 
brain  is.  therefore,  diflferent  for  every  tone,  however  near  they 
may  be  in  the  sca!e.     The  ability  to  distinguish  between  the 
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several  tones  is,  therefore,  a  matter  of  education,  since 
anatomically  we  encounter  no  difficulty  in  accounting  for  a 
different  tone  picture  for  each  particular  tone  difference. 

A  necessary  corollary  of  the  fact  that  the  vibration  of  the 
membrana  tectoria  resulting  from  a  particular  tone  spreads 
over  a  considerable  area  of  this  membrane  is  the  fact  that 
when  two  ton^s  near  each  other  in  the  scale  are  produced  sim- 
ultaneously the  two  areas  of  the  membrana  tectoria  thrown  into 
vibration  will  overlap  to  a  greater  or  less  extent.  This  over- 
lapping of  the  areas  stimulated  by  several  tones  was  first  con- 
ceived by  Helmholtz  in  his  basilar  membrane  theory  and  has 
been  looked  upon  by  many  as  one  of  the  strongest  arguments 
in  favor  of  his  resonator  hypothesis  since  it  offers  perhaps 
the  most  plausible  explanation  of  the  most  difficult  of  all  the 
secondary  phenomena  of  tone  perception  to  be  accounted  for, 
namely  the  phenomenon  of  "beats."  The  objections  to  this 
ingenious  conception  of  Helmholtz  which  are  based  on  the 
very  apparently  rigid  inflexible  character  of  the  membrana 
basilaris  do  not  hold  when  the  delicate  film-like,  semi-fluid 
membrana  tectoria  takes  the  role  of  resonator. 

Again,  the  peculiar  alterations  in  the  function  of  hearing 
which  occur  as  the  result  of  pathologic  changes  in  the  cochlea, 
find  a  more  ready  explanation  on  the  hypothesis  that  the  mem- 
brana tectoria  is  the  resonator  than  that  the  membrana  basilaris 
fills  this  role. 

In  the  first  place,  the  occurrence  of  "tone  islands,"  that  is, 
the  preservation  of  certain  circumscribed  areas  of  hearing  in 
cases  where  there  has  been  more  or  less  extensive  destruction 
of  hearing,  finds  as  ready  an  explanation  with  the  membrana 
tectoria  as  resonator  as  when  we  attribute  this  function  to  the 
membrana  basilaris. 

In  the  second  place,  the  explanation  of  the  pathologic  phe- 
nomenon known  as  "diplacousis  binauralis  dysharmonica." 
where  the  patient  hfears  a  tone  in  the  affected  ear  of  a  pitch 
different  from  that  heard  in  the  normal  ear,  is  much  more 
readily  accounted  for  on  my  hypothesis.  This  peculiar  phe- 
nomenon is  readily  explained  as  due  to  some  slight  alteration 
in  the  delicate  and  easily  disturbed  membrana  tectoria  which 
causes  it  to  respond  over  a  certain  area  to  impulses  of  a  dif- 
ferent pitch  than  when  in  the  normal  condition. 

Finally,  an  explanation  of  "tinnitus  aurium"  or  subjective 
noises  may  possibly  be  found  in  this  conception  of  the  struc- 
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ture  and  function  oi  the  mctnbrana  tecluria.  In  the  first  place, 
the  character  of  tinnitus  aurium  is  usually  that  of  an  indetinite 
sound  like  the  wind  in  the  forest  or  the  rushing  of  water, 
ade  up  of  a  great  c<)nii)lexity  of  tones  and  with  no  defi- 
,  1.  Clinically,  these  subjective  sounds  arise  from  a  vari- 
ety of  pathologic  conditions.  One  of  the  best  known  causes  of 
tinnitus  is  pressure  applied  to  the  conducting  apparatus  so  as 
to  push  the  foot  plate  of  the  stapes  into  the  oval  window.  This 
results  in  tinnitus  aurium  of  the  indefinite  character  described 
above.  What  actually  takes  place  when  the  stapes  is  thus 
forced  into  the  oval  window  is  an  increase  in  the  pressure  of 
the  intralabyrinthine  tluid.  The  result  of  this  alteration  in 
pressure  must  be  a  disturbance  of  the  membrana  tectoria  which 
has  apparently  the  same  specific  gravity  as  the  endolymph 
when  the  latter  is  under  its  normal  pressure.  The  hairs  from 
the  hair  cells,  as  I  have  shown  above,  normally  penetrate  into 
the  lower  surface  of  the  membrana  teptoria.  .\ny  disturbance 
in  this  membrane,  however  slight,  would,  therefore,  alter  the 
normal  relations  existing  between  the  membrane  and  the  hair 
cells.  It  seems  that  such  an  alteration  from  the  normal  rela- 
tion between  membrana  tectoria  and  the  hairs  of  the  hair  cells 
would  constitute  a  stimulation  of  these  cells.  When  the  foot 
plate  of  the  stai>es  is  pushed  into  the  oval  window  there  would 
result  a  slight  stimulation  of  [)erhaps  all  the  hair  cells  in  the 
cochlea.  The  result  would  be  exactly  what  we  meet  with  clin- 
ically, a  tinnitus  aurium  of  an  indefinite  character  like  the 
wind  in  the  forest  or  the  roar  of  a  sea-shell.  When  a  sudden 
increase  or  decrea.se  in  the  blood-pressure  results  in  tinnitus 
aurium  the  cause  is  the  same  as  when  the  stapes  is  pushed  into 
the  oval  window.  The  explanation  for  the  increase  or  decrease 
of  the  intralabyrinthine  pressure  is  here  quite  evident.  The 
tinnitus  aurium  arising  from  the  administration  of  certain  drugs 
is  also  plausibly  explained  in  the  same  way  as  due  to  an  altera- 
tion in  the  blood-supply  to  the  labyrinth  with  resulting  altera- 
tion in  the  pressure  of  the  intralabyrinthine  fluid.  The  tinnitus 
occurring  in  Meniere's  disease,  where  there  has  been  an  escape 
of  blood  into  the  cochlea,  is  also  similarly  accounted  for  by 
this  conception  of  the  physiolog>'  of  tone  perception.  The  dis- 
turbances in  the  function  of  hearing  arising  from  an  injury 
produced  by  a  ihrill  whistle  or  an  explosion  near  the  ear  are 
also  readily  explained.  In  the  first  place,  when  a  permanent 
disturbance  in  hearing  is  thus  produced  it  can  be  readily  ac- 
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counted  for  by  a  partial  severance  of  the  relation  between  the 
membrana  tectoria  and  hair  cells  so  that  the  hairs  from  a 
greater  or  smaller  number  of  these  cells  project  free  in  the 
endolymph  and  do  not  come  in  contact  with  the  membrana 
tectoria  and,  therefore,  can  not  receive  the  stimulation  from 
impulses  passing  through  the  endolymph.  On  the  other  hand, 
when  there  results  from  such  an  injury  a  permanent  tinnitus 
aurium,  this  is  explained  by  a  partial,  not  complete,  severance 
of  the  membrana  tectoria  from  the  hair  cells  over  a  certain 
area.  This  alteration  of  the  relation  existing  normally  be- 
tween the  hair  cells  and  membrana  tectoria  may  result,  as  we 
have  repeatedly  pointed  out,  in  a  stimulation  of  these  cells. 
This  explanation  appears  all  the  more  rational  since  the  pitch 
of  the  tinnitus  is  often  approximately,  that  of  the  whistle  which 
originally  produced  the  injury. 

"To  restate  briefly  the  process  by  which  the  phenomenon 
of  tone  perception  is  accomplished :  The  sound  waves  con- 
ducted from  the  air  impinge  upon  the  membrana  tympani, 
producing  vibrations  in  it.  These  vibrations  conducted  along 
the  chain  of  ossicles  transmit  impulses  to  the  intralabyrinthine 
fluid  through  the  medium  of  the  foot-plate  of  the  stapes.  The 
impulses  originating  in  the  fluid  in  the  vestibule  pass  directly 
into  the  scala  vestibuli  and  through  the  membrane  of  Reissner 
to  the  endolymph  where  sympathetic  vibrations  are  imparted 
to  the  several  parts  of  the  membrana  tectoria  depending  on 
the  pitch  of  the  tone.  The  vibrations  of  the  membrana  tec- 
toria in  turn  stimulate  the  hairs  of  the  hair  cells  which  normal- 
ly project  into  its  under  surface.  The  nerve  impulses  originat- 
ing from  all  the  hair  cells  thus  stimulated  by  a  particular  tone 
come  together  in  the  brain  center  in  the  cortex  when  the  tone 
picture  forms  the  final  step  in  the  process  of  tone  perception." 

Richards. 

IT. — NOSE. 

Primary  Nasal  Diphtheria. 

Gko.  Stimson  (Nezv  York  MedicaJ  Journal,  December  14, 
1907).  After  a  report  of  several  cases,  one  in  an  infant  ten 
days  old,  Stimson  proceeds  to  describe  the  symptoms  and 
course  of  the  disease  and  draws  the  following  conclusions: 
"Primary  nasal  diphtheria  is  a  more  common  disease  than  is 
ordinarily  suppo.sed."  It  is  usually  a  benign  aflFection.  the  con- 
stitutional symptoms  being  not  marked  or  even  entirely  absent 
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The  primary  form  is  very  seldom  malipfnant  per  se,  and  espec- 
iaUy  is  this  true  if  it  remains  confine*!  exclusively  to  the  nares. 
It  displays  a  tentlcncy  to  limit  itself  to  the  nose.  When  it  does 
sjjfcad  to  portions  of  the  respiratory  tract  lower  down,  the 
severity,  that  is,  the  toxemia  and  systemic  disturbance,  seems 
to  increase  pari  pasii  with,  and  as  a  direct  result  of,  such  ex- 
1.  There  is  a  decided  tendency  towards  chronicity.  The 
.  isis  is,  as  a  rule,  good.  Paralytic  phenomena,  such  as 
loss  of  knee  jerks,  paralysis  of  the  palate,  etc.,  are  extremely 
rare." 

It  is  capable  of  acting  as  a  focus  of  infection,  and  the  result- 
ing cases  may  l)e  of  a  malignant  type.  The  importance  of  early 
detection  of  this  disease  by  bacteriologic  examinations  of  all 
cases  of  persistent  purulent  rhinitis  of  doubtful  origin,  espec- 
ially in  children,  cannot,  therefore,  be  overestimated. 

Harris. 
A  Nasal  Sporozoon. 

Jonathan  Wright  (Netv  York  Afedical  Journal.  De- 
cember 21,  1907).  reports  the  discovery  of  a  nasal  sporozoon — 
rhinosix)ridium  Kincaly — in  a  .specimen  of  benign  warty 
growths  removed  from  the  nose  of  a  farmer  living  in  Tennes- 
see. He  identifies  this  with  what  has  already  been  de- 
scribed by  Kinealy  and  Beattie:  "In  all  cases  observed  the 
organism  has  occurred  in  granulation  tissue  near  the  vestibule 
of  the  nose,  which  suggests  the  inference  that  the  infection  was 
carried  by  the  finger  nail.  Wright  describes  the  sporozoa  as 
a  group  of  exclusively  parasitic  protozoa.  They  always  possess 
the  power  of  reproducing  endogenous  minute  protoplastic 
nucleated  corpu.scle  or  sponiles,  a  part  of  their  own  bodies. 
These  are  protected  by  a  cyst  envelope  resistant  for  a  time  to 
the  external  environment,  and  without  this  the  sporules  are  not 
reproduced  or  do  not  continue  their  development.  He  shows 
the  distinguishing  features  of  this  particular  form  of  sporozoon 
and  illustrates  them  by  several  microphotographs. 

Harris. 

The  Questionable  Influence  of  So-called  Diathetic  Condition  in 
Diseases  of  Throat  and  Nose  in  Children. 

Charles  Oilmore  Kerley  (New  York  Medical  Journal, 
August  24.  1907)  does  not  believe  in  the  so-called  diathetic 
influo" -'^  ■^"  diseases  of  the  nose  and  throat  and  concludes  as 

fo]lo\\ 
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"To  my  mind  the  three  factors,  the  sucking-in  habit,  the  free 
use  of  cane  sugar,  inducing  colds,  and  the  tendency  to  lymphoid 
tissue  involvement,  a  condition  peculiar  to  all  children,  con- 
tribute largely  to  the  production  of  the  .adenoids." 

Harris. 

Intracranial  Complications  of  Diseases  of  the  Accessory 
Sinuses  of  the  Nose. 

Lewis  A.  Coffin,  New  York,  {N.  Y.  Med  Rec,  November 
9,  1907).  Three  cases  coming  under  the  author's  owrn  ob- 
servation are  reported  and  a  review  of  the  literature  of  the  sub- 
ject given.  He  thinks  that  the  increase  in  the  mortality 
from  accessory  sinus  suppuration  has  been  more  apparent 
than  real,  since  at  present  the  diagnosis  of  disease  of  these 
cavities  is  made  much  more  frequently  than  formerly.  Opera- 
tions on  these  sinuses  should  only  be  done  by  operators 
who  are  willing  to  sufficiently  educate  and  prepare  them- 
selves for  the  work.  He  quotes  Prof.  Killian  as  stating 
that  out  of  100  operations  on  frontal,  ethmoidal,  and  sphe- 
noidal sinuses  he  had  had  only  three  deaths. 

Richards. 

Glottic  Spasm   of   Nasal   Origin   in  Adults. 

Frank  A.  Conlon  {Boston  Med.  and  Sur.  Journal,  August 
<S,  1907).  The  author  reports  a  case  of  his  own  and  gives 
histories  of  fifteen  other  reported  cases.  In  his  own  case,  re- 
moval of  the  middle  turbinate  stopped  the  attacks  which  were 
very  severe.  The  reflex  travels  along  the  trigeminus  and 
toward  the  periphery  in  the  vagus.  Richards. 

The  Indications  for  Resection  of  the  Middle  Turbinate. 

W.  E.  Casselberry,  Chicago,  111.  {Jour.  A.  M.  A.,  July  6, 
1907).  The  middle  turbinate  is  resected  for  the  following 
reasons : 

"To  promote  drainage  and  counter-drainage  in  nasal  acces- 
sory sinus  suppuration  and  for  access  in  diagnosis  and  treat- 
ment. 

To  promote  drainage  and  cleansing  in  certain  types  of 
atrophic  rhinitis  (atrophic  ethmo-rhinitis). 

To  relieve  edematous  turgescence  and  to  provide  access  for 
the  radical  treatment  of  non-suppurative  ethmoiditis  and  nasal 
polypus. 
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To  suspend  pressure  leading  to  headache,  neuralgia,  eye 
-\iuptoms  and  broadening  of  the  nasal  bridge,  etc. 

Vo  improve  nasal  respiration  and  ventilation. 

To  relieve  hyperesthesia  and  to  diminish  certain  reflexes, 
e.  g..  sneo/itii^',  asthmatic  stimuli,''  etc.  Richards. 


III. LARYNX, 

Acute   Edematous  Eversion  of  the   Ventricle  of   Morgagni. 

T.  J.  Rearixjn  {New  York  Medical  Journal,  June  2i),  1907). 
1. version  of  the  ventricle  is  an  exceedingly  rare  condition. 
Edema  of  the  ventricle  may  accompany  edema  of  the  epiglottis 
or  of  the  aryepiglottic  folds.  Reardon  reixjrts  a  case  in  a 
singer,  age  40.  A  few  days  previous  to  the  attack,  she  had 
suflFered  from  what  was  diagnosed  as  acufc  follicular  tonsillitis. 
After  «iin!2finjj  in  church  she  became  hoarse  and  tlie  following 
da;  yanotic  and  dyspneic.     Her  voice  was    a    hoarse 

wlu>i>^i.  Laryngoscopic  examination  6lK)wed  the  right  ven- 
tricle of  Morgagni  everted  and  so  edematous  as  to  render  a 
view  of  the  vocal  cords  impossible,  the  mass  being  as  large 
as  a  pigeon's  ef^g.  Intubation  was  performed  and  gave  imme- 
diate relief.  Twenty-four  hours  later  the  tube  was  removed 
and  the  larynx  was  found  normal.  The  author  discusses  the 
l>athology  and  treatment  of  edema  and  decides  in  favor  of 
intubation  over  other  measures  though  advising  that  a  tra- 
chc.  '  ;rt  he  kept  at  hand.  Harris. 


Concerning  the   Laryngospasm  of  Adults. 

LiDWiG  NeufeU)  {Archiv.  fiir  Laryngologie  und  Rhinolgie, 
l>d.  XX,  Ileft,  ii,  190T).  Laryngospasm  in  adults  is  much 
rarer  than  in  children.  The  etiology  of  tliis  condition  is  still 
very  obscure,  although  hysteria  and  neurasthenia  have  been 
given  as  fairly  frequent  causes.  Organic  changes  in  the  neck 
and  larynx  particularly  tumors,  may  bring  it  about. 

The  author  reports  the  following  case :  The  patient,  an  un- 
usually robust  man,  had  been  subject  for  six  weeks  to  severe 
suffocative  attacks,  coming  on  once  or  twice  every  day.  The 
slightest  desire  to  cough  brought  on  laryngospasm.  The 
patient's  five  children  were  down  with  whooping  cough.  On 
examination  nothing  abnormal  was  found  in  the  throat,  the 
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larynx  appearing  perfectly  normal.     Inhalations  had  a  good 
effect  and  after  six  weeks  the  attacks  gradually  lessened. 

Another  case  reported  by  the  author  belongs  to  the  class 
of  cases  described  as  ictus  laryngis.  The  etiology  of  this  class 
of  cases  is  also  very  obscure.  The  patient,  a  blacksmith  aged 
23  years,  had  always  been  well  up  to  a  year  before.  At  that 
time  he  sle])t  in  a  room  in  which  the  stove  smoked  a  good  deal. 
He  developed  a  severe  laryngitis  which  was  treated.  From 
that  time  until  seen  by  the  writer  he  had  had  severe  attacks 
of  suffocation. 

On  examination,  the  vocal  cords  were  found  slightly  red- 
dened but  otherwise  the  larynx  was  normal.  Suddenly  during 
the  examination  the  cords  closed  firmly  and  immediately  the 
patient  fell  to  the  floor.  Cyanosis  was  marked,  and  there  was 
an  inspiratory  stridor. 

The  attacks  lasted  twenty  to  thirty  seconds,  when  the  cyano- 
sis gradually  disappeared,  and  was  followed  by  an  intense 
pallor,  with  a  slow  pulse  and  dilated  pupils  which  did  not  re- 
spond to  light. 

Such  attacks  occurred  as  often  as  four  times  a  day.  They 
could  be  prevented  by  pressure  against  the  larynx,  but  came 
•on  when  he  laughed,  or  became  excited.  The  author  believes 
this  case  l:>elongs  in  the  class  of  traumatic  neuroses. 

Theisen. 

IV. — PHARYNX. 

Late  Secondary   Hemorrhage,   Following  the    Removal  of  Adenoids. 

F.  L.  Wachenheim  (New  York  Medical  Journal, 
October  26,  1907),  reports  two  cases  of  profuse  hemorrhage 
following  the  adenoid  operation.  In  each  instance  it  occurred 
at  an  interval  of  five  days.  He  condemns  the  use  of  forceps 
as  tending  to  leave  residua  and  thus  cause  bleeding. 

Harris. 

Post-Operative  Treatment  of  Adenoid  Patients. 

Bryan  de  F.  ShivEdy,  New  York  (American  Journal  of 
Suri^ery,  March,  1908).  Children  must  be  educated  in  the 
matter  of  proper  nasal  respiration  and  should  be  put  through 
a  course  of  thorough  gymnastics  lasting  over  a  period  of  one 
to  five  years.  Deep  nasal  breathing  with  the  mouth  closed, 
for  a  few  minutes  at  a  time,  eight  to  ten  times  a  day,  will  do 
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much  to  devek>p  air  space  in  patients  who  have  been  mouth 
t)reathers.  Expiration  as  well  as  inspiration  must  be  done 
throujjh  the  nose.  The  lips  must  be  kept  closed  during  sleep 
by  strii)s  of  adhesive  plaster  placed  over  the  mouth  at  bed 
time.  Richards. 

V. — MISCKUL,ANEOUS. 

Ligation  of  the   External  Carotid   in-Rhinology  and  Pharyngology. 

Chkvai.ikk  Jackson  {^Aeiv  York  Medical  Journal,  August 
IT,  li>OT)  has  ligated  the  external  carotid  artery  thirty -eight 
times  in  thirty  cases,  both  arteries  being  tied  in  eight  cases; 
la  arrest  hemorrhage  after  tonsillectomy,  seven  cases ;  to  fore- 
stall hemorrhage  in  extirpation  of  malignant  disease  of  the 
tonsil  and  tongue,  four  cases;  to  forestall  hemorrhage  in  ex- 
tirpation of  malignant  disease  of  the  maxillary  antrum,  three 
cases;  to  inhibit  growth  in  malignant  disease  of  the  maxillary 
antrum,  four  cases ;  to  forestall  hemorrhage  in  extirpation  of 
nasopharyngeal  fibromata,  eight  cases-;  to  arrest  spontaneous 
nasal  hemorrhage,  two  cases;  to  arrest  postoperative  nasal 
hemorrhage,  two  cases.  Harris. 

The  Etiology  ©f  Tuberculosis  of  the  Upper  Respiratory  Tract, 

G.  B.  Wood  {Laryngoscope,  December,  1907)  states  that 
in  a  certain  per  cent  of  persons  undoubtedly  virulent  tubercle 
bacilli  will  be  found  in  the  nasal  cavity,  but  it  is  not  possible 
tliat  they  remain  there  for  any  length  of  time.  Knight  states 
that  up  to  1901  there  had  been  108  cases  of  tuberculosis  of  the 
nose  reix)rted.  It  is  very  likely  that  a  large  number  of  cases 
of  tuberculosis  of  the  nose  are  overlooked,  but  even  then  it  is 
remarkable  that  so  few  cases  had  been  reported.  The  author, 
who  has  had  an  extended  experience  in  examining  the  nasal 
cavities  of  cases  of  pulmonary  tuberculosis  in  the  Phipps'  In- 
stitute, has  never  seen  a  case  of  primary  nasal  tuberculosis. 
It  would  seem  that  the  nasal  cavities  are  only  rarely  infected 
with  the  tubercle  l)acillus,  probably  because  the  time  necessary 
for  the  propagation  of  this  slow-growing  organism  permits  the 
cilia  of  the  nose  and  the  nasal  secretions  to  remove  it  from  the 
fossae;  but  it  is  also  very  likely  that  the  nasal  secretions  them- 
>elves  are  directly  inhibitory  to  its  growth. 

Tuberculosis  of  the  pharynx  should  be  considered  as  prac- 
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tically  identical  with  tuberculosis  of  its  lymphoid  tissue.  When 
the  comparative  susceptibility  of  the  various  parts  of  the  upper 
air  passages  to  tuberculosis  is  considered,  preference  for  lia- 
bility to  infection  must  be  given  to  the  tonsillar  tissues.  The 
results  of  all  the  rese.arch  work  done  in  relation  to  general 
microbic  invasion  through  the  tonsils,  show,  that  in  the  tonsils 
more  than  anywhere  else  on  the  body  surface,  the  penetration 
of  the  invading  germ  depends  not  so  much  upon  any  mechan- 
ical barrier  presented  by  the  tissue  as  upon  the  relative  viru- 
lence of  the  germ. 

The  author,  quoting  from  a  paper  published  by  himself  in 
1904,  states,  that  the  tonsils  of  136  cases  of  pulmonary  tuber- 
culosis were  examined  by  seven  observers,  and  in  ninety-four, 
tuberculous  involvement  was  detected.  The  diagnosis  in  these 
cases  was  made  mainly  by  histologic  examination.  In  very 
advanced  cases  of  pulmonary  tuberculosis  the  tonsils  almost 
never  escaped  infection.  In  nine  cases  reported  in  1904  by  the 
author,  in  which  ix)stmortem  examinations  were  made,  the 
tonsils  in  every  one  showed  tubercles  with  giant  cells,  and  in 
thirty-eight  cases  examined  during  the  past  year,  he  found 
histologic  changes  typical  of  tuberculosis  in  thirty-five.  Ir?  a 
series  of  1,671  cases  of  hypertrophied  tonsils  compiled  from 
the  published  records  of  twenty-three  authors,  primary  ton- 
sillar tuberculosis  was  diagnosed  in  eighty-eight  or  5.2  per  cent. 
The  author  found  the  same  proportion  in  entirely  unsuspected 
cases  when  the  tonsils  had  been  removed  by  operation.  It 
would  seem  safe  to  assume  that  about  5  per  cent  of  children 
had  tuberculosis  of  the  tonsils. 

The  author  then  discusses  the  method  of  infection  in  pul- 
monary tuberculosis,  particularly  the  liability  to  systemic  in- 
fection from  tuberculous  lesions  in  the  tonsils.  If  a  given  part 
of  the  lx)dy  is  inoculated,  the  lesion  develops  locally,  and  is 
generally  propagated  through  the  lymphatics  of  the  nearest 
>et  of  lymph  nodes.  The  bacillus  is  arrested  in  these  nodes, 
and  cannot  proceed  further  until  destruction  of  this  barrier  has 
been  accomplished. 

The  tonsils  may  be  described  as  differentiated  lymph  glands. 
but  it  is  not  probable  that  they  possess  the  same  filtering  quali- 
ties as  the  lymph  nodes. 

The  writer  has  been  able  by  rubbing  a  virulent  culture  of 
bovine  tubercle  bacilli  on  the  surface  of  the  tonsils  of  hogs, 
not  only  to  inoculate  the  tonsils,  but  succeeded  in  finding  the 


RHINO-LARYNGOLOCIC  LITERATURE.  268 

tubercle  bacillus  in  the  regionary  lymph  gland  of  the  neck 
within  five  (lays  after  the  inoculation.  In  the  same  series  of 
experiments  he  found  that  histologic  changes  appeared  as  early 
in  the  cervical  lymph  nodes  as  in  the  tonsil.  In  summing  up, 
he  states  that  the  clinical  importance  of  a  tuberculous  lesion 
in  the  tonsillar  tissues  of  the  throat  is  about  the  same  as  a  local 
tuberculous  lesion  in  any  other  non-vital  part  of  the  body  which 
is  separated  from  the  internal  ()ric:ans  by  an  intervening  chain 
of  lymph  nodes  Theisen. 

Gastroscopy. 

CiiiVAi.ii-R  Jackson.  Pittsburg,  Pa.  (Medical  Record,  April 
♦!.  1907).  .Appearances  of  the  stomach  shown  through  the 
gastroscope  are  described  and  eight  cases  reported  showing 
the  value  of  the  gastroscope  as  a  diagnostic  agent.  "Gastro- 
scopy is  not  simply  a  feat.  It  has  a  field  of  usefulness  that 
will  increase  as  our  skill  and  knowledge  increases.  Gastro- 
scopy, in  my  opinion,  is  useful  for  the  detection  and  removal 
of  foreign  bodies,  the  diagnosis  of  many  pathologic  condi- 
tions, as  inflammation,  ulceration,  scars,  neoplasms,  dilated  ves- 
sels, and  at  least  one  of  these  conditions,  namely,  benign 
ulcer.  When  the  gastroscope  shall  have  gained  its  deserved 
recognition,  malignant  disease  of  the  stomach  will  be  diagnos- 
ticated in  many  instances  sufficiently  early  to  give  the  abdom- 
inal surgeon  a  fair  chance.  Better  still,  a  positive  diagnosis 
of  precancerous  conditions  will  be  made  sufficiently  early  to 
enable  him  to  save  lives  that  are  now  being  lost  through  re- 
luctance of  the  patient  to  submit  to  an  exploratory  celiotomy. 
Gastroscopy  is  not  offered  as  a  substitute  for  an  exploratory 
operation  in  every  instance,  but  only  in  those  cases  in  which  the 
patient  declines  to  submit,  or  in  which  the  surgeon  or  the 
physician  considers  a  simple  procedure  almost  free  from  risk 
preferable  to  operative  exploration. 

Gastroscopy  is  the  only  method  known  today  that  yields 
ocular  information  as  to  the  condition  of  the  gastric  mucosa. 
Other  methods  give  information  only  by  inference  from  the 
disturbance  of  function.  Thus  gastroscopy  becomes  an 
auxiliary.'*  Richards. 

The  Oral  Cavity  as  a  Factor  in  the  Development  of  Speech. 

G.  Hudson-Makuen,  Philadelphia.  Pa.  Normal  nasal 
breathing  cannot  always  be  brought  about  by  rendering  the 
nostrils  patent  or  by  the  removal  of  adenoids,  but  in  addition 
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to  these  measures,  deformity  of  the  teeth  and  maxillary  arches 
must  be  corrected  so  as  to  allow  the  natural  closure  of  the 
mouth  and  conserve  the  tonicity  of  the  facial  and  buccal  mus- 
cles. Hare-lip  and  cleft  palate  should  be  relieved  at  once,  the 
effect  on  die  speech  being  much  better  the  earlier  it  is  done. 

Richards. 
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IX. 

SURGERY  OF   THE   FACIAL   XERVE. 

IJy  JoSKPI!   C.   IWXK.  .M.  U., 


Aside  trom  the  report  of  five  cases  of  facial  hypoglossal 
anastomosis  for  the  cure  of  permanent  facial  paralysis  that  I 
have  performed,  and  the  demonstration  of  a  gross  specimen 
removed  postmortem  from  one  of  these  cases  which  had  been 
curctl  for  ovtr  a  year,  showing  the  perfect  union  of  the  two 
lothing  original  to  offer  in  this  line  of  work. 
Luiixcqucntiy  the  large  part  of  my  article  is  a  repetition  of 
what  is  already  well  known  and  on  record.  I  have,  however, 
written  up  this  subject  with  one  special  purpose  in  view, 
namely:  Inasmuch  as  the  greatest  number  of  facial  paralyses 
are  due  to  pathologic  conditions  within  the  temporal  bone, 
more  es[)ecially  in  the  field  of  the  otok)gist.  or  following  his 
operative  procedures  to  eradicate  it.  as.  for  instance,  the  radical 
mastoid,  jugular  bulb  and  labyrinthine  operations,  I  have  de- 
cided to  bring  this  subject  before  you  in  cxtcnso,  compiling  all 
that  is  practically  known  of  the  anatomy,  physiology,  pathology 
and  treatment  of  the  facial  nerve. 
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L'p  to  the  present  time,  this  subject  is  considered  more  par- 
ticularly in  general  surgery,  neurology,  and  internal  medicine, 
but  it  evidently  falls  within  the  realm  of    the  modern  otologist. 

It  becomes  frequently  necessary  to  do  a  radical  mastoid  op- 
eration, in  order  to  cure  a  facal  paralysis,  or  if  following  such 
an  operation  one  obtains  a  permanent  facial  paralysis,  there 
is  every  reason  why  the  otologist  should  correct  this  condition 
and  not  depend  on  a  general  surgeon  to  do  so. 

While  the  operation  is  very  delicate  and  tedious,  it  is  not 
difficult,  and  certainly  the  delicacy  and  tediousness  of  any 
operation  are  more  characteristic  of  the  work  of  the  otologist 
than  that  of  the  general  surgeon. 

The  operations  for  the  cure  of  facial  paralysis  have  gained 
considerable  favor  in  the  past  five  years,  so  that  at  the  present 
time  we  have  a  great  deal  of  material  at  our  disposal  to  study 
the  results  from  various  methods.  Murphy's  article  on  surgery 
of  the  nervous  system  compiles  practically  all  the  literature 
up  to  the  present  day,  comprising  thirty-four  cases,  and  com- 
pletely goes  over  the  pathology  of  the  peripheral  nerves.  I 
am.  through  the  kindness  of  Dr.  J.  B.  Murphy,  using  that 
part  of  his  article  practically  verbatim. 

In  order  to  study  the  cure  of  facial  paralysis,  one  should 
have  a  clear  knowledge  of  the  anatomy  and  function  of  the 
facial  nerve,  with  all  its  associated  branches.  I  have,  there- 
fore, prepared  these  cuts,  which  will  also  serve  to  show  the 
relationship  in  studying  the  anastomosis  of  the  various  nerves 
with  the  facial.  Figure  1  shows  the  course  of  the  facial  nerve 
from  the  beginning  at  the  cortex  (upper  segment),  traversing 
the  internal  capsule  and  associating  or  uniting  with  the  nucleus 
of  the  facial  nerve  at  the  floor  of  the  fourth  ventricle.  From 
thence  w^e  speak  of  the  facial  nerve  proper,  or  the  lower  seg- 
ment. The  fibers,  then,  pass  in  a  curve  about  the  nucleus  of 
the  sixth  nerve,^  making  what  is  known  as  the  knee,  being 
then  joined  by  the  eighth  or  auditory  nerve,  as  two  distinct 
trunks.  These  nerves  have  their  exit  from  the  brain  at  the 
junction  of  the  pons  and  medulla.  A  third  little  nerve,  known 
as  the  nerve  of  Wrisberg,  or  nervus  intermediaris,  is  seen 
between  these  two  trunks  in  their  course  towards  the  internal 
auditory  meatus.  At  this  latter  point  the  two  nerves  are  in  a 
distinct  relation ;  the  auditory  is  posterior  to  the  facial.  They 
then  pass  into  the  internal  auditory  meatus  until  the  aqueductus 
Fallopii  is  reached,  when  the  facial  leaves  the  auditory  nerve 
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and  passes  into  this  (Fallopian  canal)  across  the  roof  of  the 
middle  ear  cavity.  Then  it  takes  a  turn  backwards  and  down- 
wards, so  as  to  occupy  the  innermost  part  of  the  lower  half 
of  the  posterior  meatal  wall ;  it  then  passes  through  the  bony 
canal  in  the  mastoid  process  until  it  reaches  the  stylo-mastoid 
foramen.  Here  it  again  takes  a  horizontal  turn  towards  the 
jiosterior  surface  of  the  parotid  gland,  just  below  the  cartilag- 
inous external  auditory  meatus,  piercing  the  capsule  of  this 
gland,  and  entering  the  substance  of  it. 

The  nerve  then  divides  at  first  into  two  branches,  one  of 
these  again  giving  oflF  a  third.  These  three  branches  leave 
the  gland,  giving  off  a  number  of  small  branches,-  which  pass 
to  their  respective  muscles,  anastomosing  with  the  sensory 
nerve  of  the  face,  forehead  and  neck. 

The  various  branches  as  they  are  given  oflF.  also  branches 
associating  or  communicating  with  other  nerves,  are  as  fol- 
low-- : 

Interosseous  Branches : 

1.  Great  superficial  petrosal  nerve,  which  communicates 

with  the  fifth. 

2.  Anastomotic  branch  with  t3rmpanic  plexus. 

3.  Stapedius  ner\'e. 

4.  Chorda  tympani. 

f^eaving  Foramen : 

1.  Posterior  auncular  nerve. 

2.  Digastricus  nerve. 

.3.  Stylohyoideus  nerve. 

4.  Communicating  with  the  glos.<;o-phar}'ngeal. 

Parotid  PIrxus: 

1.  Ramus  coli. 

2.  Mandibular  ramus. 

.3.   IJuccal  ramus.  » 

4.  Zygomatic  ramus. 
.").  Temporal  ramus. 

FUNCTION  OF  THE  FACIAL  NERVE. 

i  lu  r.it.  ai  IS  the  motor  nerve  of  all  the  muscles  of  the  face, 
including  the  platysma.  but  not  including  any  of  the  muscles 
of  mastication.  It  supplies  the  parotid  gland,  and  through  its 
communication  by  means  of  the  petrosal  with  the  vidian,  some 
of  the  mu.scles  of  the  soft  f>alate.  probably  the  levator  palati 
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and  azygos  uvula  (denied  by  some).  By  its  tympanic 
branches  it  supplies  the  stapedius;  through  the  ^otic 
ganglion  the  tensor  tympani ;  through  the  chorda  tympani 
it  sends  branches,  to  the  submaxillary  glands,  and  to  some  mus- 
cle fibers  of  the  tongue,  through  its  connection  with  the  lin- 
guali«.  It  supplies  the  mucous  membrane  of  the  anterior  two- 
thirds  of  thfe  tongue.  By  some  of  its  branches  before  it  comes 
upon  the  face,  it  supplies  the  muscles  of  the  external  ear,  the 
posterior  belly  of  the  digastric,-and  the  stylohyoideus.  It,  there- 
fore, is  a  secretory  nerve,  as' well  as  a  nerve  of  special  sense, 
aside  from  its  motor  functions. '  The  sense  of  hearing  is  also 
affected  by  the  muscles  which  it  suplies,  as  the  stapedius  and 
tensor  tympani.  Again,  the  sense  of  smell  Is  somewhat  controlled 
by  this  nerve,  in  that  it  permits  proper  dilatation  of  the  alae 
nasi ;  in  this  manner  a  proper  amount  of  air  is  inspired.  The 
sense  of  taste  is  supplied  by  the  chorda  tympani  to  the  an- 
terior two-thirds  of  fhe  tongue.  Some  observers  claim  that 
this  branch  is  an  entirely  independent  nerve,  only  accompany- 
ing the  facial,  tut  having  its  origin  from  the  nucleus  of  the 
fifth.    Sight  is  influenced  by  its  action  on  the  lids. 

The  surgical  anatomy  will  be  described  in  connection  with 
the  operations. 

CAUSES  OF   FACIAL   PARALYSIS. 

These  will  depend  a  great  deal  on  the  different  portions  of 
the  nerve  involved ;  for  instance,  the  intracranial,  the  interos- 
seous, or  the  external  portion.  However,  one  may  have  a  par- 
alysis due  to  the  involvement  of  two  of  the  portions,  as  an 
ascending  or  descending  neuritis.  Enumerating  some  of  the 
most  frequent  causes  we  have,  first,  lesions,  as : 

1.  Hemorrhages,  subcortical,  in  the  internal  capsule,  and 
before  the  communication  with  the  nucleus. 

2.  Brain  abscess. 

3.  Gumma. 

4.  Tumor. 

5.  Meningitis. 

().  Sui)purating  disease  of  the  middle  ear,  the  most  fre- 
quent cause,  in  the  interosseous  portion.  It  is  most  frequently 
in  the  region  of  the  Fallopian  canal,  although  it  ma}*  occur 
anywhere  along  its  course.  Frequently  it  is  associated  with 
Hezold's  mastoid  abscess, 

1.  Traumatic,  as  following  the  mastoid  operation  (radical), 
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or  labyrinthine  exsect  ometinies  follows  pressure  from 

jjauze  packing,  or  imjuopci  manipulation  of  the  protectors 
for  the  facial  nerve.  Fractures  of  the  base  of  the  skull  are 
at  times  foKowed  by  facial  paralysis,  or  gunshot  wounds  of 
thi"  tcmixjral  bone. 

Ill  the  external  portion  we  find  it  associated  with: 

^    Tumors  of  the  neck. 
,      '.   Retromaxillary  tumors  or  abscesses. 

10.  Following  resection  of  glands  of  the  neck. 

11.  Osteoperiostitis  of  the  lower  jaw. 

1'.  Tunwrs  and  abscesses  in  the  parotid  gland,  and  opera- 
tions for  these  conditions. 

13.  Trauma,  as  stab  wouncU  or  the  characteristic  gashes 
of  the  German  duelists,  causes  a  goodly  number  of  external 
facial  paralyses. 

The  general  systemic  diseases  that  cause  facial  paralysis 
are: 

14.  Syphilis. 

1">.  Rheumatism. 

16.  Other  acute   infectious  diseases. 

Among  the  largest  group  of  cases  are  those  spoken  of  as 
Bell's  palsy,  which  are  supposed  to  be  due  to: 

K.  Exposure  to  cold  and  draught. 

Is.  Toxic. 

.According  to  others : 

19.  A  severe  gastro-inte.stinal  toxemia  may  cause  facial 
paralysis. 

Such  l<Kai  cau.*^es  as: 

•^0.  \ery  strong  remedies  poured  into  the  ear,  or  applied, 
as  chromic  acid,  trichloracetic  acid,  nitrate  of  silver,  have  been 
reported  as  causing  paralysis. 

21.  Excessively  hot  or  cold  instillations  into  the  ear  with 
|)erforating  drum  membranes  are  given  as  causes  of  paralysis. 

HISTOLOGY    OP   THE    FACI.\I.    NERVE. 

A  ^i",, -section  of  the  trunk  of  the  nerve  shows,  as  any 
other  peripheral  nerve,  the  following  structures:    (Fig.  2.) 

Section  (transverse)  of  the  nerve  trunk  shows  in  the  first 
place  bundles  of  nerve  fibres  (funiculi)  ensheathed  by  a 
fibrous  capsule  (epineurium).  Each  bundle  is  surrounded  by 
its  own  sheath  known  as  the  perineurium.  Each  nerve  fibre 
is  surrounded  by  a  sheath  known  as  endoneurium.  Between 
the  structures  are  seen  lymph  spaces,  veins,  arteries,  fat. 
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The  termination  of  the  nerve  fibres  is  by  the  muscle  plates, 
which  is  the  axis-cylinders  breaking  up  into  a  number  of  cells, 
which  are  practically  fused  with  the  sarcolemma  of  the  mus- 
cle. 

Section  of  Nerve  Fibres   (fig.  3): 

(1)  External  (primitive  nerve  sheath)  nucleated  sheath  of 
Schwann,  or  neurilemma. 

(2)  Intermediate  or  packing  substance,  also  known  as  me- 
dullary or  myeline  sheath,  or  white  substance  of  Schwann. 

(3)  Internally  the  axis-cylinder,  otherwise  known  as  primi- 
tive band,  axis  band,  or  axial  fibre. 

The  neurilemma  is  structureless,  and  within  it  are  seen  at 
intervals  nuclei,  surrounded  by  protoplasm. 

The  medullary  substance  is  supposed  to  be  made  up  of  two 
distinct  parts:  (a)  a  reticular  framework,  (b)  fatty  sub- 
stance of  a  semi-fluid  consistency,  staining  readily  with  osmic 
acid.  The  reticular  network,  according  to  some  authors,  has 
a  highly  chromatic  property  which  is  very  resistant  to  chemical 
and  digestive  fluids,  known  as  the  neuro-keratin  network. 

The  axis-cylinder  consists  of  primitive  fibrillae  and  can  be 
traced  from  origin  to  termination. 

Nodes  of  Ranvier.  At  regular  intervals  in  the  nucleated 
sheath  of  Schwann  one  can  see  a  constriction.  At  these  points 
the  external  sheath  and  axis-cylinder  come  in  immediate  con- 
tact. Between  each  two  nodes  of  Ranvier  is  what  is  termed  an 
internode.  The  latter  varies  in  size,  but  averages  about  1  mm. 
Only  one  nerve  nucleus  to  each  internode  can  be  demonstrated. 
The  constricting  band  of  Ranvier  is  found  between  twg  inter- 
nodes,  uniting  them  to  the  external  sheath,  which  band  stains 
black  with  silver  nitrate.  Since  the  axis-cylinder  also  stains 
with  silver  nitrate,  one  can  therefore  at  each  node  of  Ran- 
vier see  a  cross  known  as  cross  of  Ranvier. 

The  size  of  a  nerve  fibre  varies  much  in  its  course,  the 
average  being  6.2  to  8.7  micra. 

I'ATHOI.OGV   OF   THE    K.VCI.XL,    NERVE. 

We  may  have  either  (a)  neuritis  or  (b)  death  of  the  nerve. 
In  the  case  of  the  former  there  is  an  increase  in  the  vascular 
and  piasmodic  supply,  with  swelling  of  the  component  parts 
of  the  perineurium.  There  occur  a  round-cell  infiltration  and 
naturally  a  compression  of  the  axis-cylinder.  The  degree  of 
inflammation  varies  and  in  the  marked  cases  may  terminate 
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in  jjenTianent  destruction  of  the  nerve,  that  is.  there  may  be 
gangrene  or  suppuration. 

In  the  ca!»e  of  severance  of  the  ct)ntinuity  of  structure  of 
the  ner\'e.  eitlier  by  being  cut  or  injured,  as  in  fractures  or 
giinsb<it  wounds,  in  association  with  and  complication  of  a 
suppurative  process  of  the  temporal  bone,  or  tumors  involv- 
ing the  nerve  cell,  one  will  see  the  following  changes:  Ac- 
cording to  F.  Marchand.'  the  whole  peripheral  end  of  the 
nerve  degenerates,  as  well  as  a  small  part  of  the  central,  up 
to  the  first  node  of  Ranvier.  On  the  second  day  after  the 
division,  the  medullary  sheath  breaks  down  in  the  form  of 
cylindrical  fragments,  which  continue  subdividing  during  the 
next  few  days.  These  fragments  are  still  nucleated  in  the 
sheath  of  Schwann.  The  axis-cylinders  also  fragment,  and 
are  either  swollen  or  fibrillary  in  aspect.  They  are  included 
among  the  myelin  fragments.  At  the  same  time  a  regenera- 
tive process  begins  in  the  nuclei  of  the  sheath  of  Schwann^ 
the  nuclei  enlarge,  become  richer  in  chromatin,  and  penetrate 
between  the  fragments  of  the  myelin.  Simultaneously,  the  pro- 
toplasm increases  in  volume  and  fills  up  the  empty  spaces 
between  the  drops  of  myelin.  The  latter  are  surrounded  by 
protoplasm  and  form  around  nucleated  lumps.  The  nuclei  of 
the  sheath  multiply  by  karyokinesis  on  the  third  and  fourth 
days,  and  subsequently  become  very  abundant  in  numbers. 
The  decayed  medullary  sheath  and  axis-cylinders,  which  are 
in  the  form  of  small,  round  drops,  are  often  mistaken  for  fat. 
A  great  part  of  these  nuclei,  surrounded  by  protoplasm,  trans- 
form the.se  cells  into  long  spindle  elements,  the  importance  of 
which  is  variously  interpreted.  This  feature  will  be  consid- 
ered when  the  process  of  regeneration  is  taken  up. 

-According  to  Ballance  and  Stewart.'. the  various  steps  in  the 
process  of  degeneration  are  as  follows:  (1)  Cellular  change; 
(  - )  changes  in  the  axis-cylinder  and  medullary  sheath. 

Cellular  Changes. — The  first  sixteen  or  eighteen  hours  after 
the  division  of  the  nerve  there  is  a  diapedesis  of  leucocytes  in 
the  entire  distal  segment,  and  also  in  a  small  portion  of  the 
proximal  segment.  In  from  three  to  fourteen  days,  connective 
tissue  cells  replace  these  leucocytes.  Similar  to  the  invasion 
of  the  nerve  with  the  leucocytes  on  the  second  day  after  the 
injury,  there  is  a  marked  proliferation  of  the  connective  tissue 
cells,  invading  the  entire  distal  segment  and  a  small  portion 
of  the  proximal.   On  the  fourth  day  the  fatty  substance  of  the 
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myelin  fragments  is  included  within  the  substance  of  the  con- 
nective tissue  cells.  The  exact  time  in  which  the  absorption 
is  c()m])leted  has  not  been  determined,  according  to  these 
authors.  It  is  estimated,  however,  that  the  myelin  d'sappears 
in  about  five  weeks.  After  the  complete  absorption  of  the 
myelin,  the  connective  tissue  cells  diminish  and  are  outnum- 
bered by  the  gradually  increasing  neurilemma  cells.  The  re- 
maining connective  tisue  cells  become  spindle-shaped  and  their 
destination  is  the  formation  of  connective  tissue  fibers  sepa- 
rating the  chains  of  neurilemma  cells.  On  the  second  day 
after  the  injur}-  the  neurilemma  cells  proliferate.  At  first 
their  proliferating  activity  is  greater  than  that  of  the  con- 
nective tissue  cells,  and  during  this  period  they  exert  an  ab- 
sorptive action  upon  the  degenerating  medullary  sheath.  Later, 
the'r  pro'iferating  activity  is  surpassed  by  the  connective  tissue 
cells,  the  former  continuing  to  proliferate  in  columns.  The 
young  neurilemma  cells  preserve  the  original  longitudinal  di- 
rection of  their  parent  cells,  and  from  their  opposite  poles  they 
>h):»t  out  fine  proto])lasmic  processes  which  gradually  increase. 

C  'luiir^cs  ill  flic  Medullary  Sheath.- — Decay  of  the  axis-cylin- 
ders begins  on  the  fourth  day,  and  is  very  pronounced  on 
ilie  -^e\enth.  Fine  fibers  have  a  greater  resistance  to  disinte- 
gration than  the  coarse  ones.  The  fragments  of  the  axis- 
cylinders  are  absorbed  by  the  connective  tissue  cells  princi- 
]>all\ .  and  partially  by  the  neurilemma  cells.  The  degenerative 
process  is  not  influenced  by  immediate  suture,  as  it  takes  place 
uniform  V.  The  nmscle  su])|)lied  by  the  divided  nerve  rapidly 
diniiiii.-lie>  in  w  (.•ii.ilit. 

/\'(--(';/(/(///();;.  Tliis  begins,  according  to  Ballance  and 
vStewart.  before  degeneration  is  coni])]eted.  At  the  end  of  the 
third  week  the  ])erii)lieral  ^e-inent  contains  a  great  numl)er 
of  t'lon^'ated  s-  iiidle  iiiK.  w  bicli  shootout  axis-cylinders  from 
tlieir  i»oU'^.  '\'\]v  ^car  ti^-^ue  contains  cells  whose  ends  inter- 
lace Ml  an  in-e'-iTar  manner,  and  form  a  new  network  of  new 
axis-eylinderv.  Tlie  anastomosis  of  the  axi-^-cx  linder  of  the 
two  ends  ol  iIk'  nerve  is  accoinplisbe(l  at  the  end  of  four 
w  ec  ks. 

S\M  I'TOMS. 

I'lu'-e  will  de])en(l  on  tlie  loeation  of  the  lesion,  with  refer- 
eiier  lo  tlu-  iinolveinriil  m|"  .itbci"  nerves  or  parts  ,,f  the  body. 
I  lu'ir  i-,  bo\\r\rr.  a  ebarai-Ierislic  picture  of  a  facial  paralvsis 
that   can    not   1^   niisiaken    very   well    for   any   other  condition, 
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aan<nijjii  w c  iiiav  have  «iiiit:rtiit  degrees  of  paralysis,  as  a  mild 
paresis  or  complete  paralysis. 

The  characteristic  picture  (Fig.  4)  shows  the  angle  of  the 
mouth  drooped,  the  usual  nasolabial  fold  obliterated;  in  fact. 
the  whole  cheek  hangs  flabby.  The  lower  eyelid  sags  and  the 
upiK-r  one  Pes  closer  to  the  eyeball ;  the  eyebrow  seems  lowered 
as  well  as  the  skin  covering  the  forehead — the  usual  creases  of 
this  region  are  wanting.  Tears  are  found  gathered  in  the 
corners  of  the  eyes,  and  often  seen  trickling  over  the  lower 
lid.  The  bulbar  conjunctiva  is  frequently  injected.  So  far  as 
the  patient  is  concerned,  there  is  a  most  unpleasant  appearance 
and  sound  when  he  begins  to  speak,  to  laugh  or  attempts  to 
move  the  facial  muscles.  He  can  not  close  the  eye.  and  when 
forced  to  do  so.  the  eyeball  rolls  up,  and  one  sees  only  the 
scleral  jxirtion.  Asked  to  whistle  or  to  blow  up  the  cheeks, 
one  finds  that  it  is  impossible  for  him  to  do  so.  The  air  will 
escape  through  the  paralyzed  side  of  the  mouth.  Patients 
complain  a  great  deal  of  their  food  lodging  within  their  cheeks, 
and  find  considerable  difficulty  in  clearing  the  buccal  surfaces. 
They  generally  use  the  other  side  of  the  mouth  for  mastication. 
Inasmuch  as  most  of  the  cases  are  those  where  the  nerve  is 
injured  above  the  chorda  tympani.  there  are  symptoms  of 
perverted  or  loss  of  taste.  A  complaint  frequently  made  is  that 
of  a  metallic  taste.  The  eye  symptoms  bother  the  patient  a  g^reat 
deal,  especially  when  exi^oscd  ttt  tlie  uitid.  and  on  first  arising 
in  the  morning. 

1'K(«,.\()>1S. 

This  depends  absolutely  upon  the  cause  and  location  of  the 
lesion.  Suffice  it  to  say,  however,  that  in  general  the  prog- 
nosis is  bad  and  the  course  is  a  long  and  protracted  one,  except 
in  that  group  of  cases  known  as  Bell's  |>alsy.  such  as  are  classed 
as  toxic  neuritis,  rheumatic,  luetic  or  compressive.  In  the  lat- 
ter cases,  when  the  condition  is  relieved,  recovery  takes  place 
more  readily,  and  even  here  one  must  give  a  very  guarded 
prognosis.  I  have  had  a  number  of  cases  of  the  above  type 
that  resisted  all  sorts  of  local  and  general  treatment,  and  only 
after  three  years  did  complete  recovery  take  place.  However, 
most  of  them  recovered  much  sooner,  between  three  weeks  and 
six  months. 

Again,  the  prognosis  depends  on  the  treatment.  I  mean,  spe- 
cifically, surgical  treatment,  and  when  instituted.  To  be  more 
specific,  if  one  has  a  complete  paralysis,  with  a  positive  reac- 
tion of  degeneration,  it  is  best  not  to  wait  too  long  before 
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oi>erating-  for. fear  of  losing  the  muscular  action,  as  the  mus- 
cles tend  rapidly  to  undergo  trophic  changes  and  waste  away, 
after  which  an  operation  on  the  nerve  will  be  practically  use- 
less. Another  important  point  is  the  onset  of  paralysis,  es- 
pecially after  operation.  If  it  be  gradual  and  take  two  or  more 
days  before  development,  the  progress  is  better  than  if  it  has 
occurred  as  soon  as  patient  comes  out  of  the  anesthetic,  which 
condition  is  more  grave. 

REACTION   OF  DEGENERATION. 

Normally,  the  facial,  like  other  motor  nerves,  is  affected  by 
electrical  stimulation  as  follows:  The  faradic  current,  when 
applied  over  the  trunk  of  the  facial,  behind  the  ear  or  over  the 
point  of  emergence  of  its  branches  on  the  face,  causes  a  quick 
contraction  of  muscles  supplied  by  these  nerves.  The  electrodes 
may  be  applied  directly  over  individual  muscles  wath  the  same 
result.  When  a  sufficient  amount  of  galvanic  current  is  applied 
over  the  nerve  or  muscles,  contraction  occurs  every  time  con- 
tact is  made,  with  the  so-called  "make"  of  the  current ;  slightly 
stronger  currents  produce  another  contraction  when  the  cur- 
rent is  released  or  "broken."  In  all  these  stimulations  the 
"cathode"'  or  negative  pole  has  been  found  to  be  the  more 
active;  that  is,  less  current  is  required  to  get  a  contraction 
when  the  negative  pole  is  placed  upon  the  muscle  to  be  stimu- 
lated ;  while  the  positive  electrode  may  be  put  upon  an  indif- 
ferent point,  preferably  the  sternum  or  back  of  the  neck.  The 
normal  formula  usually  given  is : 

C.  C.  C.  >  A.  C.  C.= A.  O.  C.=C.  O.-  C. 

In  which  C.  stands  for  cathode,  A.  for  anode,  C.  for  closing, 
C.  for  contraction,  O.  for  opening. 

C.  C.  C,  cathode  closing  contraction. 
>  A.  C.  C,  greater  than  anode  closing  contraction. 

What  do  we  mean  by  the  reaction  of  degeneration,  which 
is  abbreviated  by  R.  D.  ? 

In  this,  the  important  points  are  that  faradism  fails  to  pro- 
duce a  contraction  both  through  rhuscles  and  nerves,  while  gal- 
vanic currents  produce  no  contraction  of  the  muscles  when 
applied  over  the  nerve,  but  still  cause  muscular  contraction 
when  applied  directly  over  the  individual  muscle.  There  is, 
however,  a  change  in  the  character  of  the  contraction.  It  has 
ceased  to  be  prompt,  lightning-like,  but  has  become  sluggish, 
peristaltic-like.  A  minor  point  is  the  inversion  of  the  polar 
reactions.    Whereas  in  the  normal  muscle  the  cathode  is  the 
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nK)re  active  in  closing  or  making  of  the  current,  in  the  de- 
generated muscle  the  anode  may  be  more  active  in  closing  and 
less  than  normal  in  the  opening  contraction,  that  is,  the  reverse 
of  the  normal  muscle.  This  change,  however,  is  unimportant. 
The  time  of  occurrence  of  the  reaction  of  degeneration  is  from 
eight  to  ten  days  following  injury  or  disease  of  the  facial  nerve. 
Immediately  following  injury,  the  nerve  response  may  be 
even  greater  than  normal ;  that  is,  less  current  is  required  to 
produce  the  effect.  Authors  have  differentiated  various  de- 
grees of  reaction  of  degeneration  according  to  the  complete- 
ness or  incompleteness  of  the  reaction  formula.  The  prog- 
nosis, therefore,  is  somewhat  governed  by  the  fact  as  to 
whether  reaction  of  degeneration  is  complete  or  incomplete. 
The  less  ccMnplete  the  R.D.,  the  better  the  prognosis. 

TREATMENT. 

i  iie  ircatiiient  must  necessarily  again  depend  vn  the  etiology 
and  pathology,  as  well  as  on  the  location  of  the  lesion,  in  a  gen- 
eral way,  however,  we  can  say  the  treatment  is  either  expect- 
ant, local,  general,  medicinal,  mechanical,  or  surgical.  Taking  up 
the  cases  systematically,  as  mentioned  in  the  etiology,  I  will  state 
that  the  local  treatment  will  constitute  in  the  first  place,  remov- 
ing, if  possible,  whatever  may  be  pressing  on  the  nerve,  as  tu- 
mors, abscesses,  necrotic  bones,  sequestra,  and  other  foreign 
bodies.  One  of  the  frequent  procedures  necessary  is  a  mastoid 
operation,  and  the  removal  of  cholesteatomatous  masses,  se- 
questra and  granulations  over  the  region  of  the  facial  canal. 
Quite  a  n'"vl""-  of  cace'^  of  thi<  =ort  will  get  well  after  such 
procedure 

Facial  nias.sagc,  vibratory  massage,  etc.,  may  be  .systematical- 
ly carried  out,  twice  or  three  times  daily  for  a  half  an  hour 
at  a  sitting. 

Electricity — a  mild  faradic  current,  is  to  be  used  as  follows: 
The  positive  pole  is  applied  over  the  sternum,  and  the  negative 
used  as  the  stroking  electrode  over  the  whole  paralyzed  area, 
once  daily  for  three  to  five  minutes,  followed  by  galvanic  cur- 
rent, the  technic  practically  the  same,  using  from  five  to  ten 
milliamperes  for  three  to  five  minutes. 

The  eye  must  be  protected  from  external  influences,  as  for- 
eign botlies,  dust  and  wind  will  irritate  the  condition;  usually 
I  give  the  patient  a  shield  or  a  large  lens  (plain).  Over  night 
the  eye  should  be  tied  up.    A  drop  of  argyrol,  5  per  cent,  and 
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boracic  acid  irrigations  are  good  adjuvants  to  prevent  infec- 
tion. 

Thorough  cleansing  of  the  mouth  and  especially  the  inner 
surface  of  the  cheek  of  the  paralyzed  side,  as  food  particles 
remaining  therein  produce  considerable  irritation  from  decom- 
position. 

The  general  treatment  consists  in  tonics,  particularly  strych- 
nin sulphate,  1/60  of  a  grain  three  times  a  day. 

Eliminating  and  reabsorptive  remedies  should  be  used,  as 
cathartics,  sweat  baths,  potassium  iodid  solution. 

A  very  wholesome  nutritious  diet,  such  as  will  leave  the 
least  residue,  is  to  be  advocated;  rich  condiments  and  red 
meats  are  to  be  restricted. 

Strict  attention  to  hygiene  and  exrcise  is  to  be  encouraged, 
particularly  in  the  open  air.  A  change  of  scene  is  to  be  recom- 
mended, that  is,  away  from  friends  and  acquaintances,  be- 
cause patients  are  very  frequently  sensitive  about  these  con- 
ditions, and  very  often  become  morose,  this  condition  caus- 
ing delay  in  the  recovery. 

Of  course,  if  it  be  a  case  of  leutic  facial  paralysis,  a  thorough 
anti-syphilitic  treatment  by  mercury  and  iodid  of  potash  is  to 
be  instituted,  associated  with  all  the  other  general  and  local 
treatments  required  in  that  condition. 

SURGICAL  TREATMENT. 

The  indications  for  an  operation  on  the.  facial  nerve  are 
confined  to  absolute  paralysis,  no  matter  from  what  cause  and 
wherever  the  location  of  the  lesion  (lower  segment),  after 
all  other  methods  have  failed.  The  procedures  are  usually 
anastomosis  with  other  neighboring  motor  nerves,  as  hypo- 
glossal, spinal  accessory  and  glossopharyngeal,  in  the  order 
named. 

The  contraindications  are:  (1)  When  the  general  condition 
of  the  patient  will  not  warrant  such  an  extensive  operation, 
and  (2)  when  the  other  nerves,  as  hypoglossal,  spinal  acces- 
sory and  glossopharyngeal,  are  not  in  good  condition  or  acces- 
sible. (3)  In  cases  of  congenital  absence  of  the  facial  muscles 
or  nerve.  (4)  In  long  standing  facial  paralysis  where  one,  in 
making  the  test  of  reaction  of  degeneration,  can  safely  say 
that  all  the  muscles  supplied  by  the  facial  nerve  are  wasted 
and  l)eyond  the  possible  chance  of  regeneration.  This  last 
contraindication  must,  however,  be  modified  in  as  much  as 
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there  are  cases  on  record  « liackcnbrucli)  in  which  the  above 
conditions  extsteil,  which  were  operated  upon  and  recovered. 

The  historical  data  of  neuroplasty  may  be  briefly  stated 
as  follows :  Probably  Ballance  and  Stewart  were  the  first  to 
have  united  the  facial  and  spinal  accessory  nerves  for  the 
cure  of  facial  paralysis,  in  1895,  but  did  not  publish  it  until 
1903.*  In  1898,  at  the  suggestion  of  Fouret,  Foure*  united 
the  facial  with  the  trapezius  branch  of  the  spinal  accessory. 
Experimentally,  P.  Manasse,'  in  1900,  and  about  the  same 
time  Barrage  Ciarello'  accomplished  satisfactory  results  on 
animals  in  uniting  the  facial  with  the  spinal  accessory.  Robert 
Kennedy,'  in  1900,  operated  on  a  man  by  uniting  the  facial 
with  the  spinal  accessory.  Harvey  Gushing"  performed  the 
same  operation  in  1902.  After  that,  quite  a  number  of 
similar  ofjcrations  followed.  The  hypoglossal,  however,  was 
not  used  until  about  1902-3,  as"  cases  reported  by  Ballance 
and  Stewart  (British  Med.  Journal,  May,  1903).  Koerte," 
Nicoll.'**  Frazer,"  Bardenhauer,*^  Schaefer,'*  of  Edinburgh, 
suggested  the  union  of  facial  and  glossopharyngeal. 

Herewith  follow  the  cases  tabulated  by  Murphy,  with  some 
additions  by  myself  from  literature  and  personal  communica- 
tion as  well  as  cases  operated  on  by  myself : 

NERVE  AN.^STOMOSIS  FOR  THE  CURE  OF   FACL\L   P.XRALYSIS, 
TIC,  OR  SPASM. 

A. — Experimental. 

Case  1. — Paul  Manasse.  (Munk's  Laboratory.)  {Arch, 
f.  kliu.  Chirurgie,  vol.  Ixii,  p.  822.)  Seven  dogs  operated  on, 
but  only  five  considered  in  final  results.  Spinal  accessory  freed 
•from  its  implantation  into  stemomastoid  muscle  to  atlas;  end- 
to-end  anastomosis  of  central  spinal  accessory  with  peripheral 
facial  divided  at  the  st\lomastoid  foramen.  Four  silk  sutures 
passed  through  quarter  of  the  thickness  of  spinal  accessory. 

Results. — Clinical  results  not  sufficiently  satisfactory.  In 
first  three  months  there  was  no  faradic  response;  the  latter 
obtainable  after  four  months.  Electric  stimulation  of  central 
spinal  accessory  was  followed  by  response  in  peripheral  facial. 
Histologically,  new  axones  penetrated  the  facial  from  the  cen- 
tral spinal  accessory.    Manasse  thinks  that  "months"  is  an  in- 
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sufficient  time  for  voluntary  motion  and  disappearance  of 
atrophy.    "Years"  would  lead  to  perfect  restoration. 

Case  2. — Barrago  Ciarello.  {Polidinico,  1901,  No.  3.)  In 
two  dogs,  (a)  Anastomosis  between  central  end  of  spinal 
accessory  and  peripheral  of  facial,  (b)  Anastomosis  between 
the  central  end  of  vagus  and  peripheral  end  of  facial. 

Results. — (a)  Restoration  of  function  commenced  after  four 
months,  and  was  almost  completely  restored  in  six.  There 
was  still  some  muscular  atrophy  left.  Reaction  of  degenera- 
tion disappeared,  (b)  Same  results.  Ciarello  believes  that 
spino-facial  and  vagofacial  anastomosis  is  promising  in  man 
in  recent  facial  paralysis. 

B. — Clinical. 

Case  1. — Charles  A.  Ballance,  Hamilton  Ballance,  and 
Purves  Stewart.  (Brit.  Med.  Jour.,  May  2,  1903.)  Facial 
paralysis.  Following  operation  for  suppurating  mastoiditis. 
Spinofacial  anastomosis.     (Operation  by  C.  A.  Ballance.) 

Results. — After  several  years,  muscles  responded  to  galvanic 
and  faradic  currents.  Still  some  drooping  of  angle  of  mouth 
and  widening  of  palpebral  aperture.  Movements  always  asso- 
ciated ;  voluntary  independent  movements  of  muscles  of  face 
not  possible. 

Case  2. — Ballance  and  Stewart.  Facial  paralysis.  Otor- 
rhea of  twenty  years'  standing.  Spinofacial  anastomosis  per- 
formed.    (Operation  by  C.  A.  Ballance.) 

Result. — Some  improvement  after  ten  months. 

Case  3. — Ballance  and  Stewart.  Facial  paralysis.  Follow- 
ing operation  for  otitis  media.  Spinofacial  anastomosis  per- 
formed (after  six  months).  Anastomosis  of  central  end  of 
spinal  accessory  with  side  of  facial.  (Operation  by  H.  Bal- 
lance.) 

Results. — All  muscles  of  face  responded  to  faradic  currents 
after  four  weeks.  Three  months  later,  some  voluntary  mo- 
tion.   Three  sutures  of  French  silk  used. 

Case  4, — Ballance  and  Stewart.  Facial  paralysis.  Follow- 
ing operation  for  otitis  media.  Spinofacial  anastomosis,  four 
months  after  the  initial  paralysis.  (Operation  by  C.  A.  Bal- 
lance.) 

Results. — Faradic  response  after  nine  months.  Associated 
movements  only.  After  twenty-one  months,  voluntary  inde- 
pendent elevation  of  inner  end  of  eyebrow. 
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Case  '"i. — liallance  and  Stewart  Facial  jiaralysis.  Frac- 
ture of  skull,  due  to  a  fall  of  fifteen  feet.  After  thirty-five 
months.  Spinofacial  anastomosis.  (Operation  by  C.  A.  Bal- 
lance.) 

Results. — Slight  voluntary  movements  in  muscles  of  face  if 
shoulder  was  elevated  under  resistance. 

Case  6. — Ballance  and  Stewart.  Facial  paralysis.  Follow- 
ing operation  for  otitis  media.  Spinofacial  anastomosis  six 
months  after  initial  paralysis.     (Operation  by  C.  A.  Ballance.) 

Results. — Xo  improvement ;  no  electric  response ;  no  re- 
turn of  independent  voluntary  or  associated  movements. 

Case  7. — Ballance  and  Stewart.  Facial  paralysis.  Follow- 
ing the  removal  of  a  cystic  tumor  of  lower  jaw.  Operation 
twelve  months  after  initial  paraly.sis.  (By  C.  A.  Ballance.) 
Anastomosis  of  peripheral  end  of  facial  with  side  of  hypo- 
glossal. 

Results. — Xo  improvement  at  the  time  of  operation.  Atro- 
phy of  half  of  the  tongue. 

Case  8.— Faure.  January  28,  1898.  (a)  Gazette  des  Hopi- 
tau.v,  Tleme  annee.  1898,  p.  259.  (b)  Revue  de  Chir..  1898. 
t.  xviii,  p.  1098.  Facial  paralysis.  Injury.  Eighteen  months 
later,  anastomosis  of  facial  with  accessories. 

Results. — Slight  improvement  some  time  after  the  operation. 
"Half  successful." 

Case  9. — Robert  Kennedy.  Phil.  Trans,  of  the  Royal  Soci- 
ety, series  B,  vol.  cxciv,  p.  127.  Facial  tic  (facial  hemi- 
.<;pasm).    Spinofacial  anastomosis.    End  to  side. 

Results. — Cured.  After  470  days,  patient  able  to  close  eye. 
Muscles  regained  volume,  and  contracted  voluntarily. 

Case  10. — Hackenbruch  (Wiesbaden).  Verhandl.  der 
deutschen  Ge'sellschaft  fiir  Chir.,  1903,  bd.  xxxii,  p.  231.  Facial 
paralysis.  Sudden  paralysis  of  facial,  three  months'  standing. 
Seven  and  three-fourths  years  after  appearance  of  paralysis. 
Spinofacial  anastomosis. 

Results. — Improvement  after  four  and  one-half  months. 
.\ftcr  nine  months,  patient  could  draw  the  angle  of  the  mouth 
downward. 

Case  11.— Korte.  {Deutsche  nted.  Woch.,  April  23,  1903.) 
Facial  paralysis.  Following  operation  for  ostitis  of  mastoid 
process.     Hypoglosso- facial  anastomosis. 

Results. — <}ood  after  one  and  one-half  years,  but  associated 
movements  present. 
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Case  12.— W.  W.  Keen.  Phila.  Neurol.  Soc,  Feb.  24,  1903. 
(Jour,  of  Nerv.  and  Ment.  Dis.,  Feb.  24,  1903,  p.  366.)  Facial 
paralysis.  Struck  by  a  glass  bottle.  Five  weeks  after  accident. 
Spinofacial  anastomosis. 

Results. — "Perfectly  smooth  recovery." 

Case  13. — Harvey  Cushing.  {Ann.  of  Surg.,  May,  1903.) 
Facial  paralysis.  Revolver-shot  behind  ear,  involving  mastoid. 
Operation  forty-three  clays  later.  End-to-end  spinofacial  anas- 
tomosis. 

Results. — Complete  restoration  of  function. 

Case  14.— Hackenbruch,  (Arch.  f.  klin.  Chir.,  1903,  Bd. 
Ixxi,  p.  631.)  Facial  paralysis  of  seven  years'  and  nine  months' 
standing.  Spinofacial  anastomosis  by  implanting  two-thirds 
of  spinal  accessory  into  facial. 

Results. — Electrical  response  in  paralyzed  muscles.  \^ol- 
untary  contraction  independent  of  those  of  trapezius. 

Case  15.— J^mes  H.  Nicoll.  (Lancet,  1903,  p.  956.)  Con- 
vulsive tic.     Anastomosis  of  facial  with  hypoglossal. 

Results. — No  improvement  at  the  time  of  communication. 

Case  16. — Szeyner.  (Abstracted  in  Fortschritt  dcr  Mediz., 
1903,  p.  1060.)  Facial  paralysis.  Shot;  attempt  at  suicide. 
Facial  anastomosis  with  a  flap  taken  from  spinal  accessory. 

Results. — Voluntary  contractions  after  three  months ;  able 
to  close  eye,  and  whistle. 

Case  17.— Charles  H.  Frazier.  (Univ.  of  Pa.  Med.  Bull, 
1903-4,  vol.  xvi,  p.  306.)  Facial  paralysis.  Gunshot  wound. 
End-to-side  anastomosis  between  peripheral  facial  and  side  of 
hypoglossal. 

Results. — Too  recent  to  report  conclusively  on  the  case. 

Case  18. — Gluck.  (Berl.  Gesell.  f.  Psychiatrie,  May  11. 
1903.)  Facial  paralysis.  Division  of  facial  during  mastoid 
operation  for  otitis  media.  End-to-side  anastomosis  between 
peripheral  facial  and  side  of  spinal  accessory. 

Results. — Regeneration   of   facial.     Associated   movements. 

Case  19. — A.  I.  Bouffleur,  Chicago.  Personal  communica- 
tion. Facial  paralysis  due  to  gunshot  wound  (attempt  at  sui- 
cide), June  14,  1904.  The  tip  of  mastoid  was  cut  off  by  the 
bullet.  Division  of  lower  branches  as  well  as  of  common 
trunk  of  facial.  End-to-end  anastomosis  between  spinal  ac- 
cessory and  facial,  performed  four  weeks  after  injury. 

Result. — Case  lost  sight  of. 

Case  20. — Dr.  O.     Facial  paralysis.     Following  operation 
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for  Otitis  media.  March  10,  1!m»4.  Kiul-to-ctid  spinofacial 
anastomosis. 

Results. — Muscular  atrophy  not  improve  1  I'atient  has  as- 
sociated movements  only  in  muscles  of  fact . 

Same  case  as  above.  J.  B.  Murphy.  Facial  paralysis.  Fol- 
lowing operation  for  otitis  media.  March  10.  1900  Freed 
nerve  from  scar  tissue  and  imbedded  it  in  muscle. 

Results. — Muscular  atrophy  improved,  and  voluntary  mo- 
tion of  face  is  manifest.  The  associated  movements  continue. 
Patient  was  reojjerated  on  by  the  author.' 

C.\SE  21. — Lohlein.  (Communication.  Vereiniguttg  der 
Chirurgen,  Berlin,  July,  1904.)  Facial  paralysis.  Otitis  media. 
Anastomosis  of  facial  with  spinal  accessory. 

Results. — "Excellent  results."     No  associated  movements. 

C.VSE  22. — Bardenheuer.  {Milueh.  med.  IVochenschr.,  1904. 
No.  28.)  Facial  paralysis  of  ten  years'  standing^.  End-to-end 
anastomosis  between  peripheral  facial  and  side  of  hypoglossal. 

Results. — "Very  good."  Tongue  paralyzed.  No  associated 
movements. 

Case  23. — Bardenheuer  and  Lambeth.  (Festschrift  sur 
Eroffnung  der  Akademie  fiir  praktische  Medizin  cu  Koln.  1904, 
p.  219.  Facial  paralysis.  End-to-end  anastomosis  between 
peripheral  facial  and  side  of  hypoglossal. 

Results. — Good. 

Case  24.— Mintz.  (Zen'tralbl.  f.  Chir.,  1904.  No.  22.  p.  684). 
Facial  paralysis.  Trauma  during  mastoid  operation  for  otitis 
media.    Anastomosis  of  facial  with  spinal  acces.sory. 

Results. — Complete  restoration  of  motor  function.  Good 
closure  of  eye. 

Case  25. — Villar.  {Gas.  hebd.  des.  Sc.  Med.,  Bordeaux. 
Feb.  7,  1904.)  Facial  paralysis.  Trauma  to  facial  during 
mastoid  operation  for  otitis  media.  .^nastomo.«;is  of  facial  with 
spinal  accessory. 

Results. — "The  results  were  astonishing,  as  patient  was  able 
to  move  his  lid  on  next  day  after  operation.  This  rapid  im- 
provement, however,  did  not  remain  permanent." 


1.     The  point  of  anastomosis  found  surrounded  by  great  mass 
of  connective  tissue. 

Electrical  irritation  of  central  end  of  spinal  accessory  pro- 
duced contractions  in  muscles  of  the  face,  showing  that  new  fibers 
had  grown  from  the  spinal  accessory  into  facial,  but  that  impulse 
could  not  travel,  on  account  of  surrounding  connective  tissue. 
Point  of  anastomosis  was  freed  and  protected  by  soft  tissues. 
Good  results. 
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Case  26. — Alexander.     (Wien.  med.  Wochenschrift,  No.  11, 
1904.)     Facial  paralysis.     Otitis  media  paralysis  of  five  years' 
standing.    End-to-side  anastomosis  between  divided  facial  and. 
side  of  hypoglossal. 

ResuJts. — Paralysis  of  half  tongue.  No  improvement  at 
time  of  communication. 

Case  27.— Alfred  S.  Taylor  and  L.  Pierce  Clark.  (Jour. 
Am.  Med.  Assoc,  March  24,  1906.)  Facial  paralysis.  Sup- 
purative mastoiditis.  The  peripheral  segment  of  facial  inserted 
into  a  slit  of  hypoglossal. 

Results. — Improvement  after  twenty-five  months.  The 
anastomosis  w^as  protected  by  Cargile  membrane. 

Case  28. — Same.  Facial  paralysis.  Paralysis  followed  a 
severe  earache.     Same  operation. 

Result. — Improvement. 

Case  29. — Same.  Facial  paralysis.  Suppurative  mastoid- 
itis.    Same  operation. 

Result. — Improvement. 

Case  30. — Same.  Facial  paralysis.  Bell's  palsy.  (Paraly- 
sis twelve  years'  standing.)     Same  operation. 

Results. — Improvement.  Although  paralysis  existed  for 
twelve  years,  facial  nerve  was  normal  in  size  and  aspect. 

Case  31. — Same.  Facial  paralysis.  Suppurative  mastoid- 
itis.    Same  operation. 

Result. — No  improvement. 

Case  32. — A.  I.  Bouffleur,  Chicago.  Personal  communica- 
tion. Facial  paralysis  resulting  from  fracture  of  mastoid,  con- 
comitant with  fracture  of  skull  (1903).  Nerve-trunk  intact, 
as  far  as  continuity  is  concerned.  End-to-end  anastomosis  be- 
tween spinal  accessory  and  facial.  Performed  September  11, 
1906. 

Results. — Some  improvement  shortly  after  operation,  inas- 
much as  fluids  did  not  run  out  of  the  mouth  from  paralyzed 
side.    Time  too  early  to  give  definite  results. 

Case  33. — J.  B.  Murphy.  Present  paper.  Facial  paralysis. 
Division  of  facial  during  mastoid  operation  for  otitis  media. 
End-to-end  anastomosis  between  peripheral  facial  and  central 
spinal  accessory. 

Results. — Evidence  of  returning  motion  pronounced.  See 
lustory.     Too  recent  for  complete  recovery. 

Spiller,  University  of  Penn.,  Med.  Record.  November,  1903. 

Rothmann,  Berliner  klin.  Woch.,  1903,  No.  34. 


SURGERY  OP  THE  FACIAL   NERVE.  283 

Bernhardt,  Berliner  klin.  Woch.,  1903,  No.  34. 

Koster,  Berliner  klin.  Woch.,  1903,  No.  34. 

Gradenigo,  Larynf^oscope,  190T. 

Mc.Arthur,  Eisendrath,  Ochsner,  Chicago  surgeons,  have 
done  this  operation,  but  for  some  reason  h-.wv  not  reported 
their  results. 

Beck.  J.  C,  five  cases  of  facial  hypoglossal  anastomosis. 
(Present  paper.) 

GENERAL  POINTS  AS   TO    NERVE  ANASTOMOSIS. 

In  liic  first  place,  a  clean,  aseptic  field  for  primary  union  of 
the  sutured  ends  is  practically  necessary  to  obtain  rapid  re- 
generation through  the  anastomosed  ends ;  proper  protection 
(as  shown  in  Murphy's  cases)  of  the  anastomosed  ends,  to 
prevent  access  of  cicatricial  formation  about  them,  by  placing 
into  a  neighboring  muscle ;  absolute  rest  to  the  parts,  almost 
immobilization  of  the  head  for  the  first  few  days  after  opera- 
tion, to  prevent  severance  or  traction  on  the  united  ends. 

The  methods  of  anastomosis  most  frequently  employed  are : 

1.  End  to  end. 

2.  End  to  side. 

The  most  preferable  mode  is  that  of  implanting  the  exposed 
stump  on  the  paralyzed  side  into  a  niche  of  the  living  nerve; 
this  niche  should  have  its  axones  about  1/2  to  2/3  cut  trans- 
versely, in  order  to  obtain  direct  contact  and  union,  and,  sec- 
ondly, so  that  absolute  loss  of  function  does  not  result  in  the 
muscles  supplied  by  the  live  nerve,  as,  for  instance,  the  tongue 
would  only  be  partially  paralyzed  when  the  hypoglossal  is 
used. 

SUTURE  OP   NERVES. 

Either  primary  or  secondary.  By  "primary  suture"  is  un- 
derstood suture  of  the  two  divided  ends  immediately  after  the 
accident  or  within  the  first  twenty-four  hours.  Secondary  su- 
ture is  the  approximation  of  the  two  divided  ends  within  sev- 
eral months  or  years  after  the  injury.  The  older  surgeons  base 
their  practice  on  the  theory  that  a  peripheral  segment  which 
has  been  disconnected  from  the  central  for  a  long  period  of 
time  is  permanently  degenerated,  and  an  attempt  at  union  would 
be  futile  The  most  modem  surgeons,  better  informed  on  the 
histology  and  physiology  of  the  peripheral  nerves,  and  espe- 
cially those  who  believe  in  peripheral  regeneration,  are  of  the 
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opinion  that  new  nerve  fibers  regenerate  in  the  peripheral  seg- 
ment, even  if  it  has  remained  disconnected  for  a  considerable 
period  of  time.  The  fibers  are  imperfect,  and  as  soon  as  ihey 
are  united  with  the  central  end,  under  the  influence  of  central 
impur-es  they  develop  to  anatomic  perfection  and  to  normal 
physiologic  function.  The  limitations  of  time  in  which  this 
restoration  may  take  place  has  not  been  definitely  determined, 
but  restoration  of  functon  has  been  secured  many  years  after 
division.  *  ^ 

In  any  operation  upon  the  nerve  trunks,  one  must,  first  of 
all,  identify  the  nerve;  otherwise  the  operator  is  in  the  dark, 
and  the  final  result  will  undoubtedly  be  compromised.  This 
identification  can  easily  be  accomplished  by  making  use  of  the 
ner\  e  excitor.  This  is  composed  of  a  metallic  cylinder  which 
can  be  attached  at  one  end  with  the  poles  of  a  faradic  battery, 
while  the  other  end  is  provided  with  two  platinum  needles  or 
wires,  three  centimeters  in  length,  and  situated  a  distance  of 
half  a  centimeter  from  each  other.  These  tips  can  be  easilv 
sterilized,  and  should  always  be  at  hand  when  operating  upon 
the  nerve  trunks.  The  importance  and  the  value  of  this  instru- 
ment can  be  appreciated  when  we  think  of  the  conditions  of 
ti  e  tissues  in  an  old  and  extensive  injury  in  which  they  are  all 
matted  and  bound  together  by  connective  tissue.  The  struc- 
tures have  lost  their  natural  color,  and  the  anatomic  relations 
and  identification  of  nerve  trunks  becomes  an  impossibility 
without  the  use  of  the  excitor. 

Operative  Procedure. — The  first  essential  is  the  removal  of 
all  connective  tissue  that  caps  the  nerve  endings  to  a  degree 
sufficient  to  expose  clearly  the  fasciculi  and  neurones,  even 
though  this  shortens  the  nerve  beyond  the  possibility  of  direct 
end  to  end  suture.  The  axis-cylinders  or  nerve  fibers  will 
span  a  considerable  distance  under  favorable  conditions,  but 
ihey  will  not  penetrate  connective  tissue  masses,  so  that  it  is 
absolutely  necessary  to  have  all  the  cicatricial  or  new-tormed 
connective  tissue  removed  from  the  nerve  ends.  The  failure 
of  this  removal  has  contributed  more  than  any  other  element 
to  the  failure  of  restoration  of  function  after  nerve  suture. 
This,  of  course,  has  reference  to  secondary  suture. 

The  needle  used  for  suturing  should  be  a  round  intestinal 
needle,  virithout  cutting  edges.  Suture  material  should  be  fine 
linen,  silk,  kangaroo  tendon,  or  slowly  absorbable  catgut  The 
suture  should  not  be  passed  through  the  substance  of  the  nerve, 
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but  through  the  perineurium,  and  also  through  the  surrounding 
connective  ti.«sue.  This  point  is  very  essential  for  success. 
The  li.iuma  produced  by  passing  the  needle  throujrh  the  sub- 
stance of  the  nerve,  and  especially  if  a  slight  infection  takes 
plaoe,  causes  a  proliferation  of  connectice  tissue  which  com- 
promises the  restoration  of  function.  Figure  5  shows  the 
varioi'.s  methods  of  suture. 

If  the  nerves  face  each  other,  and  are  not  separated  by  a 
considerable  gap,  a  slight  traction  established  when  the  mnscles 
are  completely  relaxed,  will  make  it  possible  easily  to  approxi- 
mate the  ends.  A  little  stretching  of  the  ends  can  Ix-  easily 
made  without  any  prejudice  to  the  ultimate  result.  If  the  dis- 
tance IS  considerable  between  the  ewo  ends,  the  nen'ts  cnn  be 
united  in  several  ways.  Letievant  is  the  originator  of  "suture 
a  lambeaux,"  or  flap-suture.  Foreign  bodies,  nerve  segments 
•from  other  animals,  portions  of  segments  of  spinal  cord  from 
sn;all  animals,  have  been  interposed  between  distant  set»inents. 
In  the  last  ten  years,  in  cases  of  considerable  distance  between 
ends,  the  divided  peripheral  end  was  implanted  into  a  neigh- 
h'^'nrsg  healthy  nerve,  which  was  only  partially  d'vided.  In 
."Ncveral  instances,  especially  where  the  trauma  has  compromised 
the  nerve  an<l  bone,  in  order  to  be  able  to  approximate  the  two 
ends  a  sej^nient  of  bone  was  resected,  that  the  divided  end? 
might  be  brought  in  contact  (Keen,  Trendelenburg).  Biing- 
ner  interposed  a  piece  of  human  brachial  artery  between  the 
segments  of  the  peripheral  nerve  in  a  dog.  After  43  days  the 
space  l>etv'»en  the  two  divided  ends  of  the  sciati\:  was  filled 
with  new  nerve  fibers.  Bungner  ascribed  to  the  artery  the  role 
of  a  director  and  medium  along  which  the  nerve  flber^  can 
travel  in  a  straight  direction.  Xothaft  interposed  a  segment 
of  rabbit*?  aorta  between  the  two  ends  of  the  sciatic,  from 
which  he  had  excised  one-half  centimeter  When  the  gaj-  be- 
tween two  .'nds  is  considerable,  the  contact  can  be  established 
by  foreign  material.  In  a  case  of  injury  to  the  radial,  Gluck. 
in  1888,  interposed  catgut  bunjlles  between  the  ends,  which 
were  separated  by  a  gap  of  5  cm.  The  gap  was  filled  in  six 
months,  or.  as  he  says,  there  was  a  neurotization  of  the  catgut 
bundles.    The  result  was  good. 

On  the  strength  of  Forsman's  observation  on  "positive  neu- 
rotropism." several  surgeons  and  experimenters  have  inserted 
the  two  ends  into  a  tube  of  decalcified  bone,  previously  steril- 
ized ;  this  has  enabled  a  more  rapid  union  of  nerve  fibers. 
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"Suture  a  Distance/' — This  procedure  originated  with  As- 
saky  (Roumania).  By  this  is  meant  the  interposition  "of  cat- 
gut fibers  between  the  two  ends  of  a  divided  nerve  where  a 
considerable  gap  exists.  In  Assaky's  expcrimerts  (4  dogs,  2 
rabbits),  in  the  dogs  favorable  results  were  obtained  in  from 
()7  days  to  4  months.  The  greatest  segment  successfully  ex- 
cised was  3  cm.  Once  he  resected  6  cm.  and  interposed  cat- 
gut fibers  between  the  ends ;  no  regeneration  occurred  after  39 
days.  If  the  distance  is  considerable  between  the  segments,  a 
piece  of  muscle  may  be  interposed,  or  the  two  segments  may 
be  imbedded  in  a  muscle  from  the  vicinity  in  such  a  manner 
as  to  place  the  cut  surface  of  each  end  face  to  face.  This  has 
been  done  by  Levings,  of  Milwaukee,  and  several  times  by 
Murphy.  The  ideal  results  in  nerve  suture  are  obtained,  as 
in  the  repair  of  all  other  tissues,  by  an  exact  juxtaposition  of 
similar  histologic  elements,  end  to  end.  This  requires  the 
least  interposition  of  new-formed  connective  tissue,  and  in 
nerve  union  it  is  of  special  importance. 

Protection  for  United  Nerves. — The  ends  of  the  nerves 
which  are  either  in  perfect  apposition  or  face  each  other  from 
a  distance  may  be  protected  from  the  invasion  of  connective 
tissue  from  the  side  by  sterilized  tubes.  Decalcified  bones  were 
used  by  Vanlair.  Payr  used  tubes  of  magnesium.  Lotheisen 
])refers  to  protect  the  nerves  with  tubes  of  gelatin  previously 
hardened  in  a  two  per  cent  solution  of  formalin.  The  gelatin 
tubes,  after  being  treated  by  this  solution,  are  preserved  in  96 
per  cent  alcohol ;  the  lumen  should  be  from  4  to  9  mm.  Gelatin 
tubes  can  l>e  sterilized  for  two  hours  by  dry  heat  of  from  110° 
to  120°.  It  has  been  my  practice  to  protect  the  nerves  from 
invasion  of  connective  tissue  by  covering  the  point  of  suture 
with  fascia,  muscle  substance,  or  fatty  tissue.  In  the  wrist  or 
ankle  areas,  where  muscle  and  fat  are  not  available,  gelatin 
and  decalcified  bone  are  good  materials.  The  blood  vessels  of 
animals,  always  at  hand,  are  good  for  this  purpose.  A  mass 
made  of  equal  parts  of  oil  of  sesame  and  paraffin,  with  a  melt- 
ing point  of  107°  is  especially  good.  This  can  be  flattened  out 
with  a  spatula  almost  as  thin  as  paper  and  wrapped  around  the 
point  of  union,  completely  sealing  the  ends  so  that  the  neu- 
roglia can  supply  the  only  immediate  agglutinative  material, 
whicn  is  readily  penetrated  by  the  axoneis. 

Foramitti  protected  the  points  of  anastomosis  by  surround- 
ing them  with  arteries  of  the  calf.    The  union  is  always  perfect, 
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and  th€  point  of  anastomosis  entirely  free  from  the  connective 
tissue  in  the  vicinity.  There  is  an  insignificant  adhesion  be- 
tween the  intima  of  the  artery  and  the  sheath  of  the  nerve. 
The  arteries  are  prepared  for  this  purpose  in  the  following 
manner :  A  segment  of  artery  from  a  calf  is  placed  on  a  glass 
rcKl  and  hardened  in  5  to  10  per  cent  of  formalin  solution  for  48 
hours,  then  it  is  washed  in  water  for  24  hours,  afterwards 
boiled  for  20  minutes  in  water,  and  finally  preserved  in  95  per 
cent  alcohol. 

An  ever-available  material  tor  this  purpose  is  the  membrane 
lining  the  inner  surface  of  an  egg-shell.  The  Cargile  mem- 
brane may  be  used  for  the  same  purpose,  as  may  also  the  peri- 
toneum of  a  rabbit.  Recently  Murphy  conceived  the  idea  of 
wrapping  around  the  point  of  anastomosis  a  roll  of  paraffin 
tape  or  a  mixture  of  paraffin  and  wax,  or  simply  a  wax  tape ; 
however,  these  foreign  materials  were  never  used  when  a  mus- 
cle or  fascia  could  be  obtained,  either  by  flapping  or  splitting 
the  muscle  and  inserting  it  where  a  normal  muscle  belly  is  di- 
rectly available.  The  use  of  inorganic  material  is  always  some- 
what hazardous. 

THE  SURGICAL  AX.\TOMY  OF  THE  FIELD  OP  OPER.XTION. 
(Fig.  6.) 

1.  Facial-Hypoglossal  Operation. — .\fter  the  skin  and  super- 
ficial fascia  and  platysma  are  retracted,  a  number  of  small  veins 
are  encountered,  branches  of  the  anterior  and  posterior  facial, 
external  and  internal  jugular.  The  anterior  border  of  the  mas- 
toid process  is  located,  and  the  sterno-mastoid  muscle.  Then 
the  parotid  gland  is  exposed  with  the  ramus  and  angle  of  the 
lower  jaw.  On  separating  the  sterno-cleido-mastoid  muscle 
backward,  one  comes  to  the  posterior  belly  of  the  digastric, 
which,  when  drawn  under  the  lower  jaw.  will  expose  the  sub- 
maxillary gland.  Now  the  common  sheath  of  the  internal 
jugular  vein  is  seen  with  the  internal  and  external  carotid  ar- 
teries below  and  anterior  to  it.  On  slight  retraction  backwards 
of  the  sterno-cleido-mastoid  muscle  and  internal  jugular,  one 
can  see  shining  through  a  loose  areolar  tissue,  a  whitish  band, 
about  one-eighth  of  an  inch  in  diameter,  which,  when  laid  bare, 
is  the  hypoglossal  nerve.  This  can  be  followed  under  the 
posterior  belly  of  the  digastric.  At  this  point  it  lies  on  the  in- 
ternal carotid  and  some  of  the  branches  of  the  external  carotid. 
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as  it  comes  down  and  curves  forward,  particularly  the  occipital 
artery. 

The  parotid  region  will  show  on  its  posterior  border,  the 
facial  nerve  entering  and  passing  transversely  under  the  au- 
ditory meatus  to  the  anterior  border,  and  under  surface  of  the 
mastoid  process.  It  lies  at  this  point  on  top  of  the  stylo-hyoid 
muscle,  consequently  the  styloid  process,  which  can  always  be 
felt.  The  transverse  process  of  the  atlas  is  situated  at  this 
point,  and  is  the  landmark  or  location  of  the  beginning  spinal 
accessory  nerve. 

2.  Facial-Spinal  Accessory  Operation. — At  first,  the  same 
structures  come  to  view,  but  in  order  to  obtain  the  view  of  the 
spinal  accessory  the  internal  jugular  is  drawn  forward  or 
towards  the  larynx,  and  the  sterno-mastoid  muscle  is  raised, 
when  the  upper  branch,  or  the  one  supplying  the  latter  muscle, 
is  seen,  and  the  greater  branch  passes  down  to  the  trapezius. 
(Shoulder.) 

TECHNIC  OF  THE  FACIAL-HYPOGLOSSAL  ANASTOMOSIS. 

After  the  usual  local  as  well  as  general  preparation  the 
patient  is  placed  under  a  general  anesthetic. 

Instruments. — Two  knives,  one  regular  size  and  one  very 
small ;  one  dozen  fine  artery  forceps ;  two  pairs  of  tissue  for- 
ceps ;  two  pairs  of  anatomic  forceps ;  one  Kocher  director ;  one 
simple  grooved  director ;  two  small  dull  retractors ;  two  larger 
dull  retractors ;  one  aneurysm  hook ;  two  pairs  scissors,  one 
straight,  one  curved;  one  pair  of  fine-pointed  conjunctival 
forceps;  one  special  facial  nerve  dissecting  instrument  (Fig. 
7)  ;  one-half  dozen  fine  small  needles  (round)  ;  one  needle- 
holder. 

Material. — Sutures,  finest  of  silk,  catgut,  silkworm  gut,  de- 
calcified chicken  bone  tubes,  Cargile  membrane,  paraflFin  tape. 

An  incision  is  made,  beginning  close  back  of  the  auricle, 
midway  between  its  upper  and  lower  margins,  carried  down- 
wards and  slightly  forwards  in  the  direction  of  the  hyoid  bone. 
The  length  of  the  incision  should  be  about  four  inches,  and 
carried  at  first  through  the  skin,  superficial  fascia  and  platysma 
muscle.  These  cut  margins  should  be  dissected  loose  and  re- 
tracted. The  external  jugular  vein,  with  its  anterior  and 
posterior  facial  veins,  is  exposed,  ligated  above  and  below,  and 
severed.  The  deep  fascia  is  carefully  incised,  preserving  any 
of  the  branches  of  the  superficialis  coli  nerves ;  the  anterior 


SLKCERY  OF  THE  FACIAL  NERVE.  289 

border  of  the  sterno-cleido  muscle  is  exposed  and  followed  up- 
wards to  the  tip  of  the  mastoid  process.  The  posterior  belly  of 
the  dijjastric  is  next  exposed  and  the  posterior  border  of  the 
parotid  gland  by  forcibly  retracting  the  auricle  and  the  skin 
over  the  ramus  of  the  lower  jaw  forward.  The  anterior  border 
of  the  masto'd  process  is  followed  along  towards  the  tip  into 
the  depth,  so  as  to  reach  the  deeper  layer  of  the  parotid  gland 
and  to  look  for  the  entrance  of  the  facial  nerve  into  the  latter, 
about  on  the  level  of  the  lower  border  of  the  external  auditory 
meatus.  The  greatest  mistake  is  made  in  looking  for  the 
facial  nerve  too  near  the  surface  and  too  far  down  from  the 
ear.  (One  often  finds  here  a  superficial  cervical  branch.) 
.\fter  fintling  the  facial  nerve,  which  is  recognized  as  a  whitish 
corl,  about  the  size  of  a  Eustachian  catheter  Xo.  2.  it  is  hooked 
up  by  means  of  the  aneurysmal  hook,  and  followed  backward 
and  upwards  towards  the  stylo-masto'd  foramen.  This  can  best 
)e  located  by  following  back  the  posterior  belly  of  the  digastric 
and  the  stylo-hyo'd  muscle  immediately  under  it.  The  highest 
p'>-nt  of  these  two  muscles  will  locate  the  foramen  and  the  exit 
•  of  the  facial  nerve.  ( F'g.  8.)  In  order  to  follow  the  nerve  as  h'gh 
up  into  the  foramen  as  possible.  I  have  adopted  and  modified 
t'e  ring  instrument  as  devised  by  Mayo  for  dissecting  varico.se 
veins  suhcutaneous!y.  and  have  added  to  it  its  ability  to  grasp. 
It  is  used  in  the  following  manner:  Slip  the  ring  over  the 
nerve  and  fo'low  it  down  to  the  foramen  as  high  as  possible 
and  vxv\  it  out  of  canal.  Place  a  sponge  soaked  in  warm  salt 
solution  about  it  and  allow  it  to  remain  in  the  field.  Next  the 
hy^Kiglopsal  is  located  by  retracting  the  posterior  belly  of  the 
fligastric  upwards  under  the  lower  jaNy  and  the  sterno-cleido- 
mastoid  1  ackwards.  The  common  sheath  of  the  vessels  is  ex- 
posed This,  with  the  sterno-cleido-mastoid  muscle,  is  bluntly 
retractetl  lly  bluntlv  dissecting  some  of  the  loose  areolar  tis- 
sue over  the  internal  and  external  carotids,  which  can  l>e  felt 
pulsating  with  the  finger,  one  can  see  a  whitish  structure  pass- 
ing over  the  externil  carotid  just  where  the  occipital  artery 
is  given  off.  This  is  the  hypoglossal  nerve  which  can  be  traced 
at  this  turn  under  the  internal  jugular  and  internal  carotid  up- 
wards for  a  short  distance,  wliere  it  is  lost  sight  of  in  its 
ilirect'on  towards  its  foramen  vertically  into  the  cranial  cavity. 
The  distal  course  of  the  hypoglossal  is  forwards  towards  the 
ton^rue.  .\t  this  point  the  technic  will  differ,  whether  we  do 
an  end  to  end  or  end  to  side  anastomosis. 
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Bnd  to  End. — (Fig.  9.)  Follow  the  hypoglossal  in  its  for- 
ward course  to  the  tongue.  The  same  ring-formed  scissors 
may  be 'used  as  for  the  facial.  The  nerve  should  be  severed 
at  the  point,  so  as  easily  to  meet  the  facial  stump.  The  next 
step  is  to  bring  the  cut  ends  into  perfect  apposition  and  suture 
them.  One  can  use  any  of  the  methods  described  in  the  suture 
of  nerves.  The  anastomosed  nerves  are  now  carefully  placed 
into  a  pocket  made  within  one  of  the  muscles,  preferably  the 
Ix)sterior  belly  of  the  digastric,  and  a  few  superficial  catgut 
sutures  inserted,  closing  this  pocket.  All  the  structures  of  the 
neck  are  carefully  replaced  in  their  anatomic  positions  and 
wound  closed  without  drainage,  unless  pus  has  been  encount- 
ered, as  in  a  suppurating  gland,  etc. 

Bnd  to  Side. —  (Fig.  10.)  Bring  down  the  amputated  facial 
nerve  stump  and  find  the  location  on  the  hypoglossal  where  the 
anastomosis  will  be  best,  that  is,  without  producing  any  ten- 
sion on  either  the  facial  or  hypoglossal  nerves.  Having  found 
that  point,  an  incision,  one-quarter  inch  long,  is  made  with  the 
small  knife  into  the  nerve  sheath  parallel  with  the  course  of 
the  nerve.  With  the  same  knife  about  one-half  of  the  axis- 
cylinders  are  several  within  the  sheath,  that  is,  transversely,  in 
order  that  when  the  facial  stump  is  later  implanted  there  will 
be  direct  axone  contact,  and  thereby  proper  union,  and  still 
some  of  the  fibers  be  left  intact  to  perform  part  of  the  hypo- 
glossal function.  The  next  procedure  is  the  preparation  of  the 
facial  stump.  The  nerve  sheath  should  be  slit  for  about  one- 
eighth  of  an  inch  and  retracted  so  as  to  expose  the  stump,  that 
is,  its  axis-cylinders.  The  sutures  are  placed  w-ithin  it.  but  only 
through  the  sheath.  Any  method  may  be  selected  for  suture 
of  the  nerves  utilizing  the  slit.  Fine  conjunctival  forceps  are 
used  by  the  assistant  to  separate  this  slit  by  allowing  them  to 
spring  open.  After  the  sutures  are  tied,  these  anastomosed 
nerves  (fig.  11)  are  placed  within  a  pocket  in  a  muscle  (pos- 
terior belly  of  digastric)  and  treated  in  the  manner  already 
indicated.  The  wound  is  closed  in  the  same  way  as  in  the 
other  procedures. 

TECHNIC   OF  THE   F.\CIAL-SPINAL  ACCESSORY   ANASTOMOSIS. 

The  first  steps  of  the  preparation  and  operation  are  the  same, 
except  that  the  skin  incision  is  not  made  so  far  curved  forward, 
because  the  spinal  accessory  nerve  lies  more  posterior  than  the 
hypoglossal.     Locate  the  transverse  process  of  the  atlas;  by 
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well  retractinjj  the  sterno-cleido-mastoid  at  the  mastoid  tip,  one 
can  h(X)k  up  the  spinal  accessory  nerve.  If  it  is  decided  to  use 
the  trajH'zius  branch,  then  that  is  dissected  and  severed,  brought 
upwards  and  united  to  the  facial.  The  anastomosed  nerves 
arc  then  placed  within  a  pocket  formed  within  the  sterno- 
clei<lo-niastoid.  or  the  ix)sterior  belly  of  the  digastric  muscle, 
and  secured  with  two  catgut  sutures  to  prevent  cicatricial 
formation  at  the  new-formed  union  of  the  nervc<.  thereby 
preventing  bad  results. 

lt)ST-OPRR.\TIVE  OBSERV.XTIONS  AND  TREAT.MENT. 

There  are  considerable  .soreness  and  pain  in  the  regions 
operated  on.  and  patients  complain  of  some  difficulty  in  swal- 
lowing and  speaking  for  the  first  day  or  two.  This  is  especially 
so  if  the  hypoglossal  is  chosen.  If  closely  questioned,  most  of 
the  patients  will  state  positively  that  they  feel  a  sort  of  a  tone 
in  the  paralyzed  side  of  the  face,  but  this  soon  disappears,  and 
does  not  return  until  later,  when  gradual  regeneration  has 
taken  place.  Patients  should  be  kept  absolutely  at  rest  for 
about  a  week,  and  as  little  motion  of  the  head  as  possible  should 
be  made  in  order  to  insure  good  and  rapid  union  of  the  nerve 
ends.  The  diet  may  be  regular  after  the  first  forty-eight  hours, 
if  the  patient  is  able  to  swallow  well.  The  stitches  may  be  re- 
moved at  the  end  of  a  week  or  ten  days. 

Electric  treatment  should  be  begim  as  soon  as  the  patient  is 
walkin<.r  about,  in  order  to  keep  up  the  strength  of  the  mus- 
cles and  to  .stimulate  the  nerves.  Mild  faradic  and  galvanic 
currents  are  used  as  before  operation.  In  case  the  hypoglossal 
is  used,  about  the  first  signs  that  one  observes  of  return  of 
function  are  a  sort  of  contraction  of  the  angle  of  the  mouth, 
especially  during  the  act  of  swallowing,  and  this  may  be  ob- 
served as  early  as  three  months  after  operation.  Gradually, 
the  upix?r  lip.  and.  finally,  the  eyelids  take  on  a  toned-up  and 
straight  condition,  contracting  when  the  j^aticnt  swallows.  The 
patient  declares  very  early  after  the  operation  that  the  food 
docs  not  lodge  within  the  cheek,  and  mastication  on  that  side 
is  so  much  more  satisfactory.  All  other  symptoms,  such  as 
lacrimati<ni.  etc..  disappear.  The  test  to  reaction  to  degeneration 
shows  return  to  the  normal,  that  is,  as  described  before.  In 
case  many  nerve  fibers  of  the  hypoglossal  have  been  cut.  or 
all  of  them,  there  will  be  a  tongue  paralysis,  which,  outside 
of  some  si>eech  difficulty,  causes  no  untoward  symptom.-;. 
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In  case  the  spinal  accessory  nerve  is  used,  then  there  will 
be  the  movements  of  the  face  associated  with  the  movements 
of  the  shoulders,  unless  the  whole  trunk  is  used ;  then,  of  course, 
there  will  be  a  shoulder  droop,  a  condition  not  very  desirable, 
and  perhaps  worse  than  the  facal  paralysis.  Otherwise,  the 
same  course  of  treatment  is  carried  out  as  in  the  hypoglossal, 
and  the  same  observations  are  made  in  reference  to  associated 
function. 

REASONS    l-OK    I'RJCEERENCES   AS  TO   NERV'KS   SELECTHD, 
AND  METHODS. 

An  end  to  side  anastomosis  is  preferable  to  any  other  method 
because  the  function  of  the  tongue  is  not  entirely  destroyed  and 
the  desired  cosmetic  result  on  the  face  is  obtained.  The  cor- 
tical, as  well  as  nuclear,  centers  of  the  facial  and  hypoglossal 
nerves  are  much  closer  to  one  another,  and  it  is  believed  that 
the  function  of  the  one  is  more  easily  transferred  to  the  other 
than  is  the  case  with  the  spinal  accessory.  It  is  believed  that 
the  associated  movements  between  the  face  and  tongue  on 
swallowing  are  more  likely  to  be  again  disassociated.  Again, 
the  act  of  swallowing  can  better  be  contracted  than  the  move- 
ment of  the  arm ;  it  is  very  embarrassing  to  the  patient  to  have 
his  face  move  every  time  the  arm  is  moved. 

It  is  claimed  that  the  end  to  end  method  is  preferred  because 
-more  axones  come  in  direct  contact  with  the  opposite  nerve, 
more  rapidly  unite  and  regenerate.  The  spinal  branch  is  used  in 
preference  to  the  hypoglossal  because  it  is  easily  located  and 
on  account  of  its  close  proximity  to  the  exit  of  the  facial. 

As  to  the  use  of  the  glossopharyngeal  for  anastomosis  with 
the  facial,  I  have  been  able  to  find  only  one  reference. 

REPORT  OF   CASES. 

Case  1. — Miss  H.,  42  years  old.  Has  had  a  suppuration  of 
her  right  middle  ear  since  childhood,  when  she  probably  had 
Bezold's  mastoiditis,  as  evidenced  by  a  scar  on  her  neck  from 
multiple  incisions.  She  came  to  me  first  in  June,  1905,  com- 
plaining very  bitterly  of  pains  in  her  ear  and  right  sided  head 
l)ains,  foul  smelling  discharge,  and  a  crooked  face  which  she 
said  had  been  existing  only  for  a  few  months.  She  had  been 
coughing  for  some  time  and  generally  feeling  bad.  losing- 
flesh,  and  having  night  sweats.  One  of  the  principal  complaints 
was  a  dizziness  and  a  tendency  to  fall  at  times  toward  the 
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ri;;jht  side.  There  was  nothing  imixjitant  that  could  be  elicited 
from  the  family  history. 

llxamination. — A  very  frail,  ill-nourished  woman,  weighing 
about  ?.">  pounds.  Temperature  !)}•  1-2°  (P.M.);  pulse  fair 
(|uaHty,  and  about  100.  .\asal  and  throat  findin<4^s  negative. 
Right  ear — external  canal,  negative,  containing  a  fair  amount 
of  thick  pus  of  a  fetid  character.  After  thoroughly  removing 
it  a  practical'y  normal  tympanic  membrane  was  observed,  ex- 
cept in  the  lower  fX)sterior  margin,  where  there  was  a  small 
fistu'ous  oi)ening  filled  with  granulations.  Externally  in  the 
occipital  re'j:ions  marked  ten<lerness  was  elicited  by  deep  per- 
cussion on  pressure.  Test  of  hearing  showed  practically  norr 
mal  hear'ng  through  the  whole  range  of  Bezold.  Edelmann,  a 
positive  Rinne.  The  left  ear  was  also  discharging  some,  but 
the  patient  knew  nothing  alxjut  it.  There  was  a  small  perfora- 
tion in  the  lower  anterior  quadrant.  The  hearing  here  was 
somewhat  reduced  and  a  slight  negative  Rinne-Weber  later- 
alized  to  the  left.  After  observation  and  local  treatment  for  a 
short  time.  I  decided  to  operate  inasmuch  as  the  patient  com- 
plained more  of  her  pains :  especially  when  she  attempted  to 
Te  on  the  right  side  of  her  head,  she  could  not  stand  the  press- 
ure over  the  (Kcipital  region. 

Operation. — I'nder  general  anesthesia  the  usual  3teps  in 
rad'cal  operation  were  followed.  When  the  annulus  was  re- 
sected and  the  middle  ear  cavity  was  explored,  one  could  de- 
tect a  necrotic  area  in  the  lower  posterior  portion  of  the  mid- 
dle ear.  and  that  portion  corresponding  to  the  anterior  ex- 
tremity of  the  floor  of  the  antrum,  or  posterior  semicircular 
canal  and  the  facial  ridge.  This  area  was  very  carefully 
curetted  of  the  granulations,  but  I  could  not  determine  whether 
the  semicircular  canal  or  the  facial  nerve  was  injured  at  this 
point.  1  then  proceeded  to  expose  the  painful  area  over  the 
occipital  re<rion,  and  therefore  made  a  tongue-shaped  flap, 
with  the  hase  at  the  neck,  or  say  an  inverted  U  incision.  Peel- 
ing this  down,  including  the  i>eriosteum,  we  had  a  fearful 
venous  hemorrhage  from  the  region  of  the  lateral  sinus.  This 
was  controlled  by  compression,  and  on  closer  examination  of 
the  flap,  we  found  a  flake  of  bone,  the  outer  table  of  the  lateral 
sinus.  This  bone,  however,  api)eared  healthy.  I  then  exposed 
the  sinus  farther  back  toward  the  torcular  herophili  and  by  com- 
pression controlled  the  bleeding  point.  On  closer  observation  I 
found  some  granulations  about  this  lateral  sinus  and  a  fistula. 
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By  passing  a  flexible  blunt  pointed  probe  into  the  fistula  it 
came  out  in  the  middle  ear  at  the  point  spoken  of  above, 
namely,  the  lower  posterior  portion.  Leaving  this  probe  in  situ 
I  chiseled  down  upon  it  in  order  to  transform  it  into  an  open 
wound.  I  firmly  believe  that  the  facial  nerve  was  destroyed 
by  the  diseased  process  of  the  bone,  or  in  any  event  I  would 
very  likely  have  injured  it  beyond  the  chance  of  spontaneous 
recovery,  in  order  to  eradicate  the  diseased  process.  The  usual 
steps  were  then  taken  in  finishing  the  plastic,  having  previously 
relieved  the  compression  from  the  lateral  sinus  and  tamponed 
the  bleeding  point  of  it.  A  retroauricular  opening  was  left,  in 
order,  to  remove  that  tampon.  The  patient  made  an  uneventful 
recovery  and  was  perfectly  free  from  pains  and  dizziness,  but 
retained  her  facial  paralysis.  The  reaction  of  degeneration 
showed  plus,  that  is  to  say,  no  reaction  resulted  from  the  faradic 
current,  when  either  applied  to  the  nerve  trunks,,  or  muscles 
of  the  face,  but  there  was  a  slow  contraction  of  the  muscles 
when  the  galvanic  current  was  put  on.  That  showed  that  the 
muscles  were  there  and  if  union  between  the  facial  and  another 
motor  nerve  took  place,  we  could  hope  for  results. 

The  photograph  fig.  12  shows  the  condition  and  appearance 
before  operation. 

In  the  spring  of  1906  the  operation  for  facial-hypoglossal 
anastornosis  was  performed.  Dr.  Goldstein,  St.  Louis,  Dr. 
Flem'ng,  Los  Angeles,  and  Dr.  Owens,  San  Diego,  California, 
were  present  and  assisted.  Reported  in  Laryngoscope,  1907. 
The  operation  as  described  in  the  previous  chapter  was  per- 
formed and  patient  made  an  uneventful  recovery. 

Observation. — There  was  some  soreness  in  swallowing  and 
speaking  which  disappeared  after  two  days.  Patient  declared 
voluntarily  that  there  was  a  feeling  in  the  right  side  of  her 
face  more  like  the  other  side  than  before  operation-,  but  this 
disappeared  in  a  few  days.  I  am  inclined  to  believe  now  that 
that  was  from  the  reaction  of  inflammation  in  the  tissues  about 
the  neck.  No  visible  change  could  be  noticed  for  about  ten 
weeks,  when  a  sort  of  a  contraction  of  the  right  side  of  the  face 
was  noted  and  when  patient  was  asked  to  swallow,  this  contrac- 
tion was  more  apparent.  From  this  time  on,  this  phenomenon 
became  more  clear  and  gradually  this  tonicity  was  noticed  over 
a  greater  i>ortion  of  the  face  until  about  five  months  after  oper- 
ation ;  the  eyelids,  upper  and  lower,  took  on  the  tonic  condition. 
At  this  time  whenever  the  patient  only  thought  of  swallowing, 
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t!u  i.Kc  would  move  and  I  bej^an  to  think  that  that  would  be 
very  detrimental  to  the  success  of  this  operation,  but  the  pa- 
tient soon  learned  to  disassociate  these  movements  and  at  the 
end  of  the  year  she  could  swallow  by  very  slightly  moving  the 
face.  At  this  time  the  test  of  reaction  to  degeneration  was  prac- 
tically that  as  is  found  in  normal  cases.  There  was.  however, 
this  fact  shown,  that  whenever  patient  laughed  or  smiled  the 
healthy  side  of  her  face  would  respoml.  whereas  the  paralyzed 
side  would  lag  and  patient  would  have  the  characteristic  ap- 
pearance of  facial  paralysis.  (Fig.  13.)  There  never  was  a 
voluntary  movement  of  the  facial  muscles  without  the  act  of 
swallowing.  The  photograph,  Fig.  14,  which  was  taken  about 
a  year  after  operation,  shows  very  well  the  patient  as  recovered 
so  far  as  the  cosmetic  purposes  go. 

.About  this  time  the  patient's  cough  again  became  generally 
worse  and  she  decided  to  go  to  the  country  to  be  out  in  the 
fresh  air.  She  wrote  to  me  several  times  that  she  had  lost 
her  cough  and  was  getting  along  well.  On  December,  1907,  I 
wrote  to  her  to  come  to  Chicago  as  1  wished  to  present  her  in 
connection  with  another  case,  and  she  came.  When  I  ex- 
amined her  at  this  time,  I  found  her  in  good  health  and  her 
face  straight.  Two  days  later  I  was  notified  that  she  was  taken 
to  the  hospital  with  acute  lobar  pneumonia,  under  the  care  of 
Dr.  J.  B.  Herrick. 

On  the  10th  day  of  the  disease  the  patient  died.  The  fol- 
lowing day  I  made  the  post-mortem  examination  with  these 
findings :  General  emaciation  of  the  body.  The  face  appeared 
symmetrical ;  field  of  operation  of  ear  and  anastomosis  showed 
nothing  different  from  antemortem.  Calvarium  section  and 
removal  of  brain.  No  gross  pathologic  changes  of  the  brain, 
venous  sinuses,  meninges,  or  bony  structures  in  the  vicinity 
of  the  temporal  bones  within  the  cranial  fossae.  Neck  dis- 
section of  nerve  anastomosis.  Tracing  the  anastomotic  union 
of  facial  hypoglossal  into  the  substance  of  the  posterior  belly 
of  the  digastric  and  liberating  it,  I  found  perfectly  firm  union 
of  these  two  nerves.  Examination  of  the  right  thoracic  cavity 
showed  the  whole  lung  solid  and  old  scars  and  some  recent 
tubercular  foci  which  were  excised  for  histologic  examination. 
There  was  some  turbid  fluid  in  the  pleural  cavity.  Pleuritic 
adhesion  in  the  postapical  region.  Left  thoracic  cavity  showed 
some  recent  consolidation  near  the  base,  and  an  old  healed 
tubercular  apex.  Heart  apparently  normal.  Intraabdominal 
viscera  negative. 
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Histologic  examination*  of  lung  structure  showed  character- 
istic chan<2[es  of  acute  lobar  pneumonia,  and  characteristic  tu- 
bercular lung  disease  of  the  apex  regions. 

I  then  excised  lege  artis  the  wedge  of  the  temporal  bone  in- 
cluding the  structures  of  the  neck  which  demonstrated  the 
union  of  the  fac'al-hypoglossal  anastomosis,  and  herewith 
present  it.  after  carefully  dissecting  and  preparing  it,  with  the 
following  findings : 

The  cavity  of  the  middle  ear.  attic,  aditus  ad  antrum  and 
antrum  are  perfectly  healed  and  epidermized.  The  posterior 
semicircular  canal  is  plainly  seen  where  it  was  exposed  and 
opened,  and  now  is  healed.  The  region  of  the  ostium  tubae 
tympanicae  is  firmly  closed  off  from  the  pharyngeal  region. 
The  resected  (mastoid  process)  fistula  from  the  region  of  the 
sigmoid  sinus  to  the  posterior  inferior  portion  of  the  middle 
ear,  as  described  in  the  operation,  is  found  entirely  healed. 
Slitting  the  sigmoid  sinus  along  its  course  from  the  torcular 
herophili  to  the  jugular  bulb,  I  found  it  absolutely  normal. 
The  anastomosis  is  seen  between  the  colored  silk  threads  for 
demonstration  purposes,  namely,  the  centripetal  end  of  the 
hypoglossal  has  a  blue  thread,  the  centrifugal  end  of  the  hypo- 
glossal has  red  thread  and  the  facial  stump  entering  practically 
at  rieht  angles  has  a  yellow  thread  tied  about  it. 

Dissection  of  the  stylo-mastoid  region  shows  the  facial  nerve 
with  yellow  thread  tied  through  it,  demonstrating  how  very 
difficult  it  was  to  reach  during  the  operation,  a  fact  that  caused 
me  to  sug'^est  this  instrument  that  can  bluntly  reach  up  to  the 
stylo-mastoid  foramen. 

Of  course,  a  histologic  examination  of  the  anastomosed 
nerves,  as  well  as  a  more  minute  examination  of  the  temporal 
bOne.  w'll  follow  and  be  of  interest.  This  was  impossible  to  do 
in  order  to  demonstrate  the  gross  specimen  fir.st. 

Cask  II. — Mrs.  M  This  case  has  already  been  reported  in 
the  Laryniwscope  in  extenso.  on  account  of  the  interesting 
pathologic  condition  of  the  temporal  bone,  so  I  will  just  briefly 
recapitulate  in  order  to  make  clear  the  indication  for  the  anas- 
tomosis. 

She  had  an  endothelioma  intravascularis  of  the  middle  ear, 
which  destroyed  the  continuity  of  structure  of  the  facial  nerve, 
with  complete  facial  naralysis  as  a  consequence.  The  radical 
removal  of  this  tumor  was  not  followed  by  any  imorovement 
of  th's  paralysis,  but  there  has  been  no  recurrence  of  the  growth 


SURGERY  OF  THE  FACIAL   NERVE.  297 

for  three  years,  an  interesting  fact  since  these  growths  are  sup- 
posed to  be  sarcomatous. 

The  patient  hesitated  for  over  a  year  and  a  half  before 
submitting  to  the  nerve  anastomosis.  During  this  time  this 
patient  suflFered  from  a  general  malnutrition  and  marked  ane- 
mia which  resisted  all  treatment.  In  1907  she  decided  to  have 
the  operation  performed,  and  a  test  of  reaction  of  degeneration 
to  the  facial  muscles  was  plus  and  a  very  weak  response  to 
the  galvanic  current,  which  showed  that  the  muscles  were  very 
weak,  and  if  union  of  the  nerves  did  take  place  recovery  would 
likely  l)e  very  slow. 

In  1907  the  facial  hypoglossal  operation  was  performed,  Dr. 
Frank  .\llport  and  Dr.  Otto  Stein,  Chicago,  assisting.  Great 
difficulty  was  encountered  in  finding  the  facial  nerve  inasmuch 
as  there  had  been  many  scars  in  the  region  of  the  mastoid 
regfion.  especially  low  down  anteriorly  from  a  very  long  after- 
treatment  of  her  first  operation.  When  the  facial  was  finally 
joined  to  the  hypoglossal,  end  to  side,  there  was  considerable 
traction  in  the  latter  nerve.  Again,  imbedding  this  union  into 
the  posterior  belly  of  the  digastric  and  closing  up  the  wound. 
A  small  granuloma  was  curetted  from  the  external  canal  of 
the  left  <'-'ir.  and  mii  roscopically  proved  not  to  be  endothelio- 
matou  - 

Patient  made  an  uneventful  recovery  from  the  operation, 
with  primary  union  of  the  skin  incision.  This  patient  made  the 
same  remarks,  being  a  more  intelligent  patient  than  patient 
No.  1.  She  stated  that  her  left  cheek  felt  more  natural  and 
stronger.  This  also  disappeared  in  the  course  of  a  week  or  two. 
After  the  patient  came  out  of  the  anesthetic.  I  found  the 
anterior  and  lateral  portions  of  the  left  side  of  her  tongue 
paralyzed,  none  of  which  was  evidenced  in  Case  1.  During 
the  first  six  months  following  the  operation,  during  which 
time  the  patient  received  daily  electric  massage  and  tonic 
treatments,  there  was  very  little  improvement  seen ;  in  fact,  so 
far  as  appearances  go.  only  a  beginning  crease,  such  as  one 
sees  as  a  natural  contracture  following  the  paralyzed  muscles 
is  observed,  and  only  to  be  differentiated  when  the  patient 
swallowed.  From  this  time  on  the  improvement  was  more 
in  the  upper  branches ;  she  could  close  her  eyes  better,  and  on 
the  application  of  the  faradic  current,  small  contractions  fol- 
lowed. However.  I  want  to  put  this  ca.se  on  record  up  to  the 
present  day.  not  as  a  cure,  but  to  prove  the  point  that  when 
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one  has  a  positive  test  of  reaction  to  degeneration,  and  clin- 
ically has  strong  evidences  that  the  nerve  is  very  likely  severed 
for  a  greater  distance  and  scars,  tumors,  sequestra,  or  other 
foreign  bodies,  interposed  between  its  ends,  one  should  do 
the  anastomosis  as  quickly  as  possible  and  not  wait  for  nature 
to  bridge  it  over.  Another  point  is  the  general  condition  of 
this  patient,  namely,  the  anemia. 

Case  III. — Mr.  M.  This  case  has  already  been  reported  in 
connection  with  the  report  on  Bezold's  mastoiditis  in  Journal 
of  Ophthalmology  and  Oto-Laryngology,  1907,  and  I  will 
therefore  omit  the  detailed  history.  Suffice  it  to  say  at  this 
time,  that  the  man  had  a  permanent  facial  paralysis  associated 
with  a  marked  necrosis  of  the  temporal  lx)ne  along  the  greater 
course  of  the  facial  nerve,  including  the  nerve.  On  August  4, 
1907,  I  made  a  facial-hypoglossal  anastomosis,  only  that  the 
technic  differed  in  making  it  end  to  end.  Dr.  Ray,  of  Louis- 
ville, and  Weaver,  of  Sherman,  Texas,  assisted.  There  was 
again  a  great  deal  of  difficulty  in  dissecting  the  facial,  owing 
to  many  old  scars  on  the  neck  from  the  Bezold  mastoiditis 
many  years  before.  We  found  quite  a  number  of  enlarged 
lymph  glands,  submaxillary,  over  the  region  of  the  hypoglossal 
that  required  dissection  and  took  considerable  extra  time. 

Observations. — After  the  patient  came  out  of  the  anes- 
thetic, he  had  complete  paralysis  of  the  left  side  of  his 
tongue,  and  there  was  considerable  difficulty  in  speaking  and 
swallowing.  This  man  had  no  such  feeling  of  the  paralyzed 
side  of  his  face  as  in  Cases  I  and-  II,  after  operation — 
that  is,  primary  tonicity.  Ten  days  after  the  operation,  when 
the  stitches  were  removed,  there  was  found  a  small  fistula  in 
the  region  of  the  parotid  gland,  discharging  saliva,  and  when 
the  patient  would  suck  a  lemon,  this  flow  would  be  markedly 
increased.  This  fistula  was  very  likely  produced  during  the 
manipulations  to  dissect  the  facial  nerve  by  a  sharp  retractor. 
This  precaution  against  such  an  accident  is  brought  out  by 
Murphy. 

As  to  the  course  of  this  case,  I  am  not  able  to  report  any 
further  than  that  he  left  Chicago  about  one  month  after  the 
operation,  having  had  no  after-treatment.  Being  a  laborer 
and  in  very  bad  circumstances,  he  went  to  Cleveland  to  seek 
employment.  About  four  months  after  the  operation  I  re- 
ceived a  letter  from  Dr.  Large,  who  chanced  to  see  him  in  his 
clinic,  and  he  states  that  the  face  appears  completely  paralyzed, 
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and  the  tongue  paralysis  is  giving  the  patient  considerable  trou- 
ble. No  conclusion  can  be  drawn  from  this  report,  however,  as 
a  test  for  reaction  of  degeneration,  and  the  observation  of  one 
who  has  seen  the  case  before  operation  are  necessary.* 

Case  IV. — Mrs,  S.,  32  years  old.  Suffered  for  a  long  time 
with  tic  doloroux  and  facial  paralysis  on  the  left  side.  When 
I  first  saw  her  she  had  received  every  possible  treatment  for 
the  cure  of  her  tic.  including  the  injection  of  osmic  acid  (Mur- 
phy) ;  neurexeresis  of  the  three  branches  and  resection  of  the 
Gasserian  ganglion  (by  Carl  Beck)  without  positive  relief. 
Examination  of  the  ear  showed  no  evidences  of  trouble  there, 
and  the  test  of  reaction  to  degeneration  was  negative.  The 
eyelids  and  forehead  muscles  were  not  affected.  The  eye  could 
not  rotate  outwardly,  and  there  was«a  paralytic  squint.  She 
could  not  hear  in  this  ear.  Therefore.  I  made  a  diagnosis  of 
some  central  pathologic  lesion  involving  the  fifth,  sixth, 
seventh  and  eighth  nerves,  probably  tubercular,  as  there  had 
been  a  history  of  this  affection. 

On  Januar>'  7th.  1907.  I  operated,  reopening  the  original 
bone  flap  that  had  been  made  by  Dr.  Carl  Beck  in  operating 
for  the  Gasserian  ganglion,  and  found  a  very  markedly  thick- 
ened dura.  (Sectioned  later  and  found  just  granulations,  ex- 
tradural, but  no  tuberculosis.)  Elevating  th€  brain  structure 
I  found  considerable  matting  together  of  the  base  of  the  brain 
through  the  dura.  I  explored  the  region  of  the  exit  of  the 
above  nerves  from  the  brain  and  did  not  find  any  gross  lesion. 
Knowing  that  exploring  this  region  of  the  brain  structure 
would  very  likely  kill  the  patient,  I  stopped  the  operation. 
However,  before  closing  up  I  explored  the  brain  from  above 
in  various  directions  and  found  nothing  in  the  shape  of  a  tumor. 
To  my  astonishment  the  patient  recovered  and  was  free  from 
the  neuralgic  pains.  Enthusiasm  on  my  part  and  the  desire  of 
the  patient  to  have  her  face  straightened,  I  agreed  to  do  a  facial 


*Jast  before  going  to  print,  patient,  Chas.  M..  presented  him- 
self, after  an  absence  of  seTeral  months  (during  which  time  he 
had  been  under  the  care  of  Dr.  Large),  showing  a  complete  re- 
covery from  his  paralysis.  Not  only  has  the  tone  and  associated 
function  with  swallowing  returned,  but  the  patient  also  has 
actual  voluntary  movement  of  the  formerly  paralyzed  side  of  the 
face.  This  is  the  first  case  I  have  seen  to  have  this  phenomenon. 
I  also  wish  to  state  that  this  patient  has  had  no  after-treatment, 
as  electricity,  etc.,  and  has  lived  in  the  poorest  hygienic  sur- 
roundings. 
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hypoglossal  anastomosis.  The  hypoglossal  nerve  was  of  course 
not  involved  in  the  above  intracranial  trouble.  On  February 
5,  1907,  I  operated  in  the  usual  way,  intending  to  do  the  end 
to  side  procedure.  Dr.  Vaughan,  Chicago,  and  Dr.  Edwards, 
of  Kansas,  assisted.  When  I  had  the  facial  dissected  and  ex- 
cised from  the  stylomastoid  foramen  and  attempted  to  bring  it 
into  close  proximity  to  unite  with  the  hypoglossal,  I  found  it 
impossible.  Having  just  read  of  Gluck's  experiments  to  use 
living  tissues  as  conductors  for  nerve  fibers  to  regenerate,  I 
used  a  neighboring  large  branch  of  the  superficial  cervical 
nerves.  Excising  a  long  enough  piece,  I  made  with  it  an  end  to 
end  procedure  with  the  facial,  and  implanted  it  into  a  slit  of  the 
hypoglossal  as  usual.  This  whole  area  was  covered  by  a  layer 
of  the  sterno-cleido-mastoid  muscle,  that  being  nearest  at  hand, 
to  prevent  adhesions.  Patient  recovered  from  this  operation 
without  any  untoward  symptoms.  Shortly  after,  however, 
nephritis  was  diagnosed  and  a  general  anasarca  followed.  The 
patient  did  not  live  more  than  two  months  after  the  perform- 
ance of  this  last  operation,  and  consequently  I  can  add  nothing 
further  to  the  subject.  There  was  never  any  statement  made 
by  the  patient  that  she  felt  any  primary  tone  on  the  operated 
side  of  the  face,. and  no  evidences  of  recovery  were  demon- 
strable. The  patient  had  some  trouble  in  swallowing  and  the 
tongue  lagged  considerably  on  the  left  side. 

Inasmuch  as  a  post-mortem  was  not  permitted.  I  cannot  say 
what  the  conditions  of  the  anastomotic  points  were,  nor  can  T 
possibly  find  out  the  specific  etiologic  factor. 

Case  V. — Mr.  W.  B.  D.,  Louisville,  Ky.,  aged  53  years. 
Has  always  enjoyed  good  health  until  he  developed  an  earache 
in  right  ear,  which  was  diagnosed  as  an  abscess  by  Dr.  Cheatam, 
who  lanced  it  and  applied  leeches,  but  without  relief.  Pains 
did  not  diminish.  He  was  taken  to  infirmary  after  two  days' 
time  and  drum  again  incised.  Hearing  was  never  much  inter- 
fered with  and  there  was  never  much  soreness  back  of  ear. 
Deep-seated  pain  over  right  eye.  Expectant  treatment  was 
instituted,  consisting  or  repeated  irrigation  of  the  ear  with 
hot  water  and  lying  on  hot  water  bag ;  this  was  continued  for 
six  weeks,  when  treatment  was  changed  to  flaxseed  poultice 
every  20  minutes  for  about  72  hours.  After  elapse  of  one  day 
Dr.  Cheatam  performed  mastoid  operation,  following  which 
there  was  no  relief  from  pain.  Six  days  later  second  operation 
was  performed  by  Dr.  Cheatam,  assisted  by  Dr.  Ray.  following 
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which  the  patient  still  was  not  relieved  from  pain  and  eye  ach- 
ing. Immediately  after  recovery  from  anesthesia  facial  paraly- 
sis was  observed. 

Findings  at  time  of  operation  given  by  Dr.  Cheatam  and 
Dr.  Ray  are  as  follows : 

These  deep-seated  head  and  eye  pains  continued  for  about 
three  months,  gradually  abating  until  they  disappeared.  The 
healing  of  wound  back  of  ear  required  a  considerable  length 
of  time,  about  five  months.  The  discharge  from  the  middle 
ear  ceased  a  week  or  ten  days  after,  never  recurring.  The  fa- 
cial paralysis  had  never  taken  on  any  change  in  spite  of  all 
local  and  general  treatment.  Besides  difficulty  in  speech  and 
cosmetic  appearance  there  was  a  metallic  taste  in  the  anterior 
and  lateral  half  of  tongue  (right  side),  which  was  constant, 
especially  when  he  cleared  his  throat.  Lacrymation  consider- 
able. He  did  not  use  right  side  of  face  for  chewing,  as  the  food 
lodged  in  the  cheek  cavity.  Patient  thought  that  salivary  se- 
cretion and  taste  might  have  diminished  some.  Olfaction  did 
not  seem  to  have  been  affected.  Breathing  (nasal)  as  good  as 
ever.  General  health  has  been  good  except  he  had  some  trou- 
ble with  bladder  with  bloody  urine,  which  would  clear  up  and 
return.  There  was  some  difficulty  in  urination,  sometimes 
burning.  Examination  of  urine  was  made  by  Dr.  Wendell, 
Dr.  Wathen,  Jr.,  Dr.  H.  Koehler,  and  kidneys  found  normal, 
but  there  had  been  no  general  examination  made  since  opera- 
tion. Appetite  good,  patient  sleeps  well,  bowels  regular. 
Habits  are,  practically  abstainer. 

Examination. — Characteristic  facial  paralysis.  There  was 
primary  contracture  at  lower  lip  extending  to  the  margin  of 
lower  jaw.  Lower  lid  drooped  so  as  to  evert  lacrj-mal  duct 
down  and  out,  showing  accumulation  of  tears  constantly  in 
lower  sac.  The  alae  of  nose,  right  side  drooping,  narrowing 
nostril.  Upper  lip  hung  over  margin  of  upper  teeth,  and  lower 
lip,  caused  by  upper  lip,  held  closer  to  lip  margin.  At  back  of 
the  ear  was  found  evidence  of  an  incision  leading  from  a  line 
drawn  across  the  upper  margin  of  auricle  downwards  to  about 
an  eighth  of  an  inch  from  the  tip  of  lobule,  in  middle  of  which 
there  was  a  depression  in  the  mastoid  process  of  the  size  of  a 
lima  bean.  In  the  upper  margin  of  incision  there  was  a  keloid 
scar  firmly  adherent  to  bone. 

Patient  was  observed  last  October  under  superficial  cxamina- 
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tion,  but  a  positive  examination  made  as  to  a  reaction  degener- 
ation, which  herewith  is  repeated : 

Test  of  Reaction  of  Degeneration. — No  response  to  the  far- 
adic  current.  When  galvanic  current  is  applied  patient  feels 
contractions  at  make  and  break,  but  not  observed  by  myself. 

Nasal  Examination. — Practically  negative  with  a  few  ir- 
regularities. 

Bxamination  of  Tongue. — Perfectly  straight. 

Examination  of  Palate. — Shows  absolute  movement  normal, 
the  muscle  of  uvula  reacting  promptly. 

Examination  of  Right  Ear. — Stenotic  canal  (externally). 
The  tympanic  membrane  seems  to  be  entirely  regenerated.  No 
evidence  of  disease  in  remaining  portion  of  canal. 

Examination  of  Hearing. — Hears  highest  tones.  Hears  low 
tuning  fork.  Weber  laterates  to  right.  Rinne  negative. 
Shorter  on  right  side.    Rinne  positive  on  left  side. 

General  Examination. — Revealed  no  pathologic  condition 
as  to  his  kidneys,  gastro-intestinal  tract  and  heart  and  lungs. 
February  12,  1908,  facial-hypoglossal  anastomosis  was  per- 
formed, Dr.  Ewing  M.  Day,  Pittsburgh,  Dr.  J.  Pratt,  Shelby- 
ville,  Ky.,  Dr.  L.  J.  Hughes,  of  Chicago,  assisting.  I  found 
the  facial  nerv€  unusually  easy  in  this  case,  for  in  the  former 
cases  this  procedure  lasted  very  long.  On  account  of  the  long 
continued  drainage  after  the  mastoid  operation,  I  expected 
much  trouble  from  adhesions.  We  made  the  end  to  side  im- 
planation  and  buried  the  nerve  in  the  posterior  belly  of  digas- 
tric.   Time  of  operation  2  hours  and  48  minutes. 

Observations. — With  the  exception  of  a  marked  nausea, 
which  he  said  he  had  also  with  his  other  operations,  the  pa- 
tient recovered  very  well  and  continued  to  remain  normal  for 
five  days,  when  his  temperature  rose  to  103.4°.  Examination 
of  the  wound  showed  a  marked  swelling  in  the  region  of  the 
parotid  and  along  the  lower  jaw.  Releasing  some  of  the  upper 
sutures  a  flow  of  saliva  of  established  (salivary  fistula),  and  on 
the  following  morning  he  had  a  temperature  of  99°.  Every 
day  following  until  this  day,  February  31,  1908,  his  temper- 
ature fluctuated  between  99°  and  102°,  with  some  degree  of 
uncomfortable  feeling.  Examination  of  the  pharynx  shows  a 
small  degree  of  edema  of  the  uvula.  There  can  be  no  further 
statements  made  at  this  early  time  as  to  results. 
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CONCLUSIONS. 

The  fact  that  one  case  out  of  a  dozen  of  facial-hypoglossal 
anastomosis  will  recover  is  sufficient  encouragement  and  in- 
dication to  justify  its  performance. 

In  order  not  to  bring  this  procedure  into  disfavor,  one 
should  select  his  cases  and  this  selection  should  be  based  upon 
a  thorough  examination,  especially  as  to  the  reaction  of  de- 
generation. That  is  to  say,  the  muscles  must  be  present,  no 
matter  how  flaccid,  and  the  galvanic  electric  current  will  bring 
that  out,  as  stated  alK)ve. 

A  thorough  knowledge  of  the  anatomy  and  technic  is  ab- 
solutely necessar)'  and  I  know  of  nothing  better  to  recommend 
than  practice  suturing  of  nerves  on  dogs  and  perform  the  oper- 
ation on  the  cadaver  two  or  three  times  before  doing  the  oper- 
ation. 

One  should  not  be  satisfied  by  simply  doing  the  operation, 
but  great  care  should  be  exercised  in  the  long,  continuous 
after-treatment  of  electricity,  massage,  etc. 

Since  the  reading  of  this  paper,  the  author  has  operated  on 
the  sixth  case  which  has  the  following  history: 

Mr.  B.,  18  years  of  age,  referred  to  me  by  Dr.  Casey  Wood, 
when  ly^  years  old  had  a  marked  mastoid  disease  with  sec- 
ondary abscesses  in  the  neck,  anterior  and  posterior,  as  well 
as  anterior  to  the  auricle  in  the  parotid  regions  of  the  left 
side.  Dr.  Barkan.  of  San  Francisco,  operated  at  the  time,  and 
it  required  a  great  length  of  time  before  boy  recovered.  His 
face,  previous  to  the  mastoid  operation,  was  straight.  Follow- 
ing the  procedure  he  had  complete  facial  paralysis. 

Examination. — Characteristic  picture  of  the  condition  with 
all  the  usual  symptoms.  A  number  of  large  scars  are  found 
on  his  face,  neck  and  back  of  the  ear.  In  this  locality  is  quite 
a  large  fistula,  communicating  with  the  auditory  canal,  but  it 
is  entirely  dry.  Test  of  reaction  to  degeneration  shows  it  is 
negative,  that  is,  there  is  no  response  to  any  kind  of  current, 
and  consequently  a  case  with  very  poor  prospects  of  recovery. 
In  fact,  from  the  length  of  time  that  the  paralysis  has  existed 
one  would  not  expect  any  result  and  is  a  contraindication  to 
the  operation. 

I  wish,  however,  to  state,  that  as  this  is  the  son  of  well-to-do 
parents,  who  took  advantage  of  everything  known  to  them  to 
aid  the  boy  in  recovering  function  in  the  paralyzed  side  of  his 
face,  the  patient  ha<s,  all  these  years  had  stimulating  treatments 
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to  the  nerves  and  muscles  of  the  face.  Consequently  there  was 
some  chance  that  remnants  of  muscles  might  be  present. 

Dr.  Casey  Wood  and  the  father  decided,  nevertheless,  to 
have  me  try  to  do  an  anastomosis  and  take  a  chance  on  the 
result. 

Operation. — Through  one  of  the  existing  neck  scars  I  soon 
reached  the  region  of  the  facial  nerve.  To  my  great  disap- 
pointment I  found  the  complete  absence  of  any  such  structure, 
and,  if  it  was  present  at  all,  it  was  not  recognizable  as  a  facial 
nerve,  nothing  resembling  a  nerve  structure  in  the  whole 
course.  I  dissected  towards  the  face  and  here  also  found  no 
trace  of  any  of  the  branches.  Consequently  I  closed  up  the 
wound  and  stated  to  the  parents  the  absence  of  the  facial 
nerve.  The  young  man  made  an  uneventful  recovery  from 
the  operation. 

Two  weeks  later  I  performed  a  plastic  on  his  face  in  the  fol- 
lowing manner :  Through  a  scar  situated  over  the  zygomatic 
region  which  was  first  resected,  a  long  straight  needle  armed 
with  strong  silk  was  passed  well  under  the  skin  towards  the 
labial  fold,  there  made  a  loop,  and  needle  again  made  to  come 
through  the  original  entrance  opening.  Drawing  the  thread 
taut,  somewhat  puckering  the  skin  so  as  to  make  an  artificial 
labial  fold,  the  threads  are  tied  and  the  wound  closed  bv  pri- 
mary intention.  Patient  recovered  with  a  very  good  cosmetic 
result,  as  the  accompanying  pictures  show. 

Case  IV. — Mr.  M.  has  reported  since  the  reading  of  the 
paper  and  sent  a  photograph.  It  shows  distinctly  a  formation 
of  labial  fold  and  he  reports  associated  movements  of  his  face 
with  the  act  of  swallowing.  The  tone  of  the  paralyzed  side 
has  much  improved. 

Case  V. — Mr.  D.  Doctor  Moren,  of  Louisville,  reports  that 
the  muscles  of  his  paralyzed  side  of  his  face  are  responding 
much  better  and  patient  declares  an  improvement  in  the  tonic- 
ity of  his  face. 

Case  II. — Mrs.  M.  has  an  improvement  in  her  facial  ex- 
pression but  her  general  condition  of  anemia  is  constantly  in- 
creasing and  the  chances  of  recovery  are  not  very  good. 


c 


■0 


Vli  -- 


In:    I 


Fig.  2. — Transverse  section  of  the  sciatic  nerve  of  a  cat  about 
X  100. — It  consists  of  bundles  (Funiculi)  of  nerve-fibres  en- 
■beathed  in  a  fibrous  supporting  capsule,  epineurium.  A;  each 
bundle  has  a  special  sheath  (not  sufficientl}'  marked  out  from 
the  epineurium  in  the  figure)  or  perineurium  B;  the  nerve-fibres 
Nf  are  separated  from  one  another  by  endoneurium;  L.  lymph 
spaces;  Ar,  artery;  V,  vein;  F,  fat.  Somewhat  diagrammatic. 
(V.  D.  Harris.) 


Fig.  3. — Several  fibres  of  a  bundle  of  medullated  nerve-fibres 
acted  upon  by  sliver  nitrate  to  show  peculiar  behavior  of  nodes 
of  Ranvier,  N,  toward  this  reagent.  The  silver  has  penetrated  at 
the  nodes,  and  has  stained  the  axis-cylinder,  M,  for  a  short  dis- 
tance.    S,  the  white  substance.     (Klein  and  Noble  Smith.) 
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Fig.  6— Represents  the  surKical  anatomy  of  the  field  of  operaUon  .>(  tl)r 
facial  nerve  with  the  other  two  nerves  (spinal  accessory  and  hypoglansal). 
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Illustrating  the  instruments  in  place  for  dissecting  the  facial  nerve  into 
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Fig.  10. 

Representing  the  facial   hypoglossal    anastomosis  by  the  end  to  side 
method. 
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THE    OPER^ATION    FOR   THROMBOSIS    OF    THE 

SIGMOID  SINUS  AND  INTERNAL  JUGULAR 

VEIN,  OF  OTITIC  ORIGIN.* 

By  Frank  Allport,  M.  D., 
Chicago. 

One  of  the  most  important  sequelae  of  middle  ear  infec- 
tions is  phlebitis  or  thrombosis  of  some  of  the  venous  drains 
of  the  head,  and  particularly  when  such  pathologic  conditions 
occur,  as  they  usually  do,  in  the  sigmoid  bend  of  the  lateral 
sinus.  Disease  of  this  nature  is  found  not  only  in  the  sigmoid 
sinus,  but  also  in  the  lateral  sinus  proper,  the  superior  and 
inferior  petrosal  sinuses,  the  cavernous  sinus,  the  jugular  bulb, 
the  internal  jugular  vein  and  its  connections,  etc.  The  sigmoid 
sinus  is,  however,  its  favorite  location  on  account  of  its  vascular 
connections  with  the  tympanic  cavity  and  adjoining  cells  and 
its  close  contiguity  to  these  frequently  infected  structures.  As 
the  jugular  bulb  is  located  directly  beneath  the  tympanic  cav- 
ity, an  imusually  high  dome  to  the  bulb,  or  necrosis  of  the 
tympanic  floor,  or  congenital  dehiscences  in  the  floor,  will  as- 
sist in  the  conveyance  of  infections.  This  will  occur  through 
the  vessels  and  lymphatics  connecting  the  tympanic  cavity 
with  the  bulb,  and  may  produce  a  primary  phlebitis  or  throm- 
bosis of  the  bulb,  which  has  not  proceeded  through  the  usual 
channels  of  the  antrum,  mastoid  cells  and  lateral  sinus.  These 
conditions  are  usually  found  in  children,  develop  rapidly,  and 
generally  demand  immediate  operation  with  excision  of  the 
internal  jugular  vein.  I  do  not  believe  that  actual  intravas- 
cular phlebitis  and  thrombosis  of  the  sinus  and  vein  occur  as 
frequently  as  might  be  supposed  from  a  perusal  of  much  of 
the  available  literature  of  the  day,  because  a  fairly  large  ex- 
perience in  mastoid  work  for  many  years  has  not  disclosed 
this  to  be  the  case.  Nevertheless,  the  disease  occurs  with  suf- 
ficient frequency  to  demand  the  most  careful  study  in  order 

*Read  before  the  Middle  Section  of  the  American  Larynsolog- 
ical,  Rhinological  and  Otological  Society,  Indianapolis.  February 
22.  1908.     From  the  Journal  of  the  A.  M.  A. 
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that  prompt  and  skillful  action  may  be  taken  whenever  its  ex- 
istence is  actually  disclosed. 

RISK  IN  SINUS  OPERATIONS. 

The  surgery  of  otitic  phlebitis  and  thrombosis  has  made 
great  progress  of  late  years  and  many  lives  have  been  saved 
thereby  that  must  otherwise  have  been  inevitably  lost.  I  fear, 
however,  that  over-enthusiasm  along  these  lines  may  have 
led  some  thoroughly  competent  and  trustworthy  observers  to 
overestimate  the  frequency  and  importance  of  the  subject  and 
to  underestimate  the  dangers  of  operative  interference.  The 
opening  of  the  sigmoid  sinus,  for  instance  (first  seriously  pro- 
posed by  Zaufal  in  1880),  with  its  possibilities  for  infection, 
especially  when  done  through  an  already  infected  mastoid 
cavity  (which  is,  of  course,  usually  the  case),  is  an  operative 
procedure  of  importance  and  danger.  Yet  some  surgeons 
practically  advocate  its  performance  for  diagnostic  purposes 
where  any  reasonable  suspicion  points  to  an  intrasinus  in- 
volvement. In  my  opinion  the  sinus  should  usually  be  opened 
in  the  face  of  mastoid  disease,  either  acute  or  chronic,  accom- 
panied by  characteristic  phlebitic  symptoms,  such  as  chills, 
sweats  and  wide  excursions  of  temperature  and  pulse.  It 
should  also  be  done  in  the  presence  of  a  virulent  infection, 
especially  of  the  streptococcus  type,  a  significant  differential 
blood  test,  etc.  Nevertheless,  I  have  seen  a  number  of  stich 
cases  cured  by  the  removal  of  necrosed  bone,  granulations^  and 
pus  from  the  sinus  neighborhood.  I  should,  therefore,  be  in- 
clined to  wait  a  few  hours  after  the  removal  of  such  debris, 
before  opening  the  sinus  itself,  unless  the  patient's  condition 
and  symptoms  are  reasonably  decisive  and  urgent  in  character, 
and  unless  an  inspection  of  the  exposed  sinus  renders  the  pres- 
ence of  a  thrombus  exceedingly  probable. 

It  must  have  been  the  experience  of  most  surgeons  that 
phlebitic  symptoms  frequently  and  permanently  may  be  re- 
lieved by  a  removal  of  neighboring  necrosis,  granulations,  pus, 
etc.,  which  perpetually  infect  and  reinfect  the  sinus  walls. 
This  fact  is  especially  emphasized  by  Bergman  in  his  writings 
and  can  certainly  be  substantiated  by  all  operators  of  experi- 
ence.   In  this  observation  lies  an  earnest  warning  against  too 

1.  'ine  existence  of  granulations  on  the  soft  sinus  wall  Is  re- 
garded by  many  as  beneficial,  in  that  it  is  nature's  obstruction  to 
the  invasion  of  microorganisms,  and  many  surgeons  carefully 
refrain  from  disturbing  them  during  the  course  of  an  operation. 
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energetic  operative  procedures,  without  quite  positive  indica- 
tions. It  is  sometimes  the  case  that  septic  symptoms  following 
a  mastoid  operation  are  due  to  pneumonia,  typhoid,  malaria 
and  other  coincident  conditions  which  should  be  duly  con- 
sidered and  properly  weighed  before  proceeding  to  a  sinus 
operation.  It  should  not  be  forgotten  that,  while  lives  may 
occasionally  be  sacrificed  by  proper  conservatism,  it  is  probable 
that  more  lives  would  be  lost  by  injudicious  and  hasty  surgery. 

The  provisional  determination  to  open  the  sigmoid  sinus 
is  usually  formed  before  the  mastoid  has  been  operated  on.  or 
after  an  operation  has  been  performed  and  several  days  have 
perhaps  elapsed,  during  which  time  the  condition  of  the  pa- 
tient has  not  materially  improved.  This  resolution  is.  of 
course,  liable  to  be  changed  by  existing  intramastoid  condi- 
tions, after  the  mastoid  cortex  has  been  removed,  at  the  time 
of  the  primary  operation.  In  all  cases  where  sinus  symptoms 
are  clearly  present,  the  bony  covering  should  be  freely  and 
carefully  removed  and  the  soft  sinus  exposed  for  inspection, 
whether  the  osseous  partition  is  necrosed  or  not.  Should  the 
inspection  reveal  an  apparently  healthy  sinus,  operative  pro- 
cedures may  be  suspended  (unless  the  patient's  condition  is 
too  grave),  as  sharp  sinus  symptoms  are  sometimes  produced 
by  a  beginning  absorption  or  phlebitis.  This  may  originate  in 
an  infected  mastoid  cavity,  relief  from  which  is  not  infrequent- 
ly noticed  after  a  thcwough  exposure  and  cleaning  of  this  space. 

After  this  has  been  accomplished  and  the  patient  carefully 
watched  for  some  hours  or  perhaps  one,  two  or  three  days, 
and  the  sinus  symptoms  remain  the  same  or  g^ow  worse,  the 
sinus  should  be  unhesitatingly  opened,  even  if  its  local  ap- 
pearances are  apparently  healthy.  Much  the  same  procedures 
should  obtain  in  case  necrosis,  granulations  and  pus  are  found 
in  the  sinus  region,  for  such  pathologic  products  continually 
bathing  the  soft  tissue  tend  to  become  absorbed  and  to  produce 
the  characteristic  danger  signals.  Such  debris  may  be  care- 
fully removed  and  the  sinus  amply  inspected.  Should  it  be 
found  of  healthy  appearance,  one  may  stay  operative  proced- 
ures a  little,  unless  the  symptoms  are  quite  urgent.  Many 
patients  have  recovered  and  will  recover  under  such  conserva- 
tive management,  and  this  fact  points  a  significant  lesson. 

THE  APPEARANCE  OF  THE  UNCOVERED  SINUS. 

Of  course,  the  entire  subject  of  opening  the  sinus  hinges 
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on  the  probable  existence  or  non-existence  of  a  thrombus,  and 
this  cannot  always  be  easily  determined.  A  discussion  of 
this  topic  is  too  prolonged  for  the  present  article,  and  is  apart 
from  the  specific  subject  under  consideration,^  As  the  physi- 
cal appearance  of  the  uncovered  sinus,  however,  must  be  ob- 
served while  operating  on  a  patient  suffering  with  sinus  symp- 
toms, this  phase  of  the  subject  may  with  propriety  be  here  con- 
sidered, and  it  may  be  said  that  even  a  physical  examination 
of  the  sinus  does  not  always  clear  up  the  pathology.  The 
sinus  is  usually  bluish-white  in  color  and  easily  compressible. 
Nevertheless,  the  neighboring  necrotic  bone,  etc.,  may  stain 
and  darken  the  outer  coats  of  the  vessel,  without  the  exist- 
ence of  any  intramural  clot,  or  a  perfectly  normal  color  may 
characterize  a  sinus,  in  whose  interior  a  thrombus  may  be 
found. 

A  sinus  may  be  thoroughly  compressible  and  yet  contain  a 
parietal  clot,  where  the  obstruction  is  not  yet  complete,  but  a 
solid,  resisting  sinus  is,  of  course,  a  reasonably  positive  sign 
of  an  obstructive  clot.  The  emission  of  pus  from  the  mas- 
toid foramen  is  a  significant  symptom,  as  it  may  then  be  as- 
sumed that  extradural  pus  is  present  in  the  cerebellar  fossa, 
around  the  sigmoid  groove.  I  am  opposed  to  the  insertion  of 
an  aspirating  needle  into  the  sinus  in  order  to  ascertain  the 
fluidity  of  its  contents.  If  nothing  is  withdrawn  it  is  safe  to 
assume  the  presence  of  a  thrombus,  but  blood  may  escape  in 
case  of  a  partially  organized  clot,  and  if  the  vessel  is  healthy 
the  operator  may  easily  regret  having  punctured  and  probably 
infected  a  normal  sinus ;  if  the  sinus  is  to  be  opened  at  all,  it 
is  much  better  to  make  a  complete  incision  rather  than  a  punc- 
ture. The  stroking  and  compression  test  of  Whiting  cannot 
be  commended,  for,  while  it  may  facilitate  the  diagnosis,  it 
can  easily  displace  infected  thrombotic  particles  and  set  them 
into  circulation  with  disastrous  results. 

THE   PROBLEM    OF   DIAGNOSIS. 

It  will  thus  be  seen  that  making  a  diagnosis  in  cases  of 
otitic  sinus  thrombosis  is  beset  with  some  difficulties  and  per- 
plexities.    Yet  a  correct  conclusion  can  usually  be  reached, 

2.  A  tolerably  complete  analysis  of  the  symptomatology  of 
sinus  thrombosis,  etc.,  can  be  found  in  a  communication  by  the 
writer  in  the  Chicago  Medical  Recorder,  January,  1906,  and  in 
other  books  and  periodicals. 
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especially  when  a  consideration  of  the  general  subjective  and 
objective  symptoms  has  been  aided  by  an  operative  exposure 
of  the  sinus  itself  through  the  mastoid  cavity.  Fortunately 
this  (mastoid  operation)  is  a  procedure  which  should  be 
performed  primarily  and,  therefore,  nothing  is  lost  and  every- 
thing gained  when  a  mastoid  operation  is  advised  in  a  sus- 
pected otitic  sinus  thrombosis,  for  the  cells,  etc.,  may  be  thor- 
oughly opened  and  cleaned  and  the  sinus  inspected  and  perhaps 
opened  during  one  operative  procedure. 

Should  an  operation,  or  at  least  an  inspection  of  the  sig- 
moid sinus  be  decided  on,  in  a  case  of  otitic  origin,  it  is  only 
necessary  to  consider  the  operative  steps  in  connection  with 
a  thorough  exposure  of  the  mastoid  cavity,  for  this  is  at  the 
same  time  the  easiest  as  well  as  the  best  avenue  of  approach. 
The  mastoid  operation  should  first  be  completed  in  all  its  de- 
tails, for.  in  case  troublesome  hemorrhage  occurs,  it  might  be 
extremely  difficult  to  continue  further  operative  procedures  on 
the  bone.  In  addition,  the  work  on  the  sinus  should  be  prose- 
cuted under  the  most  aseptic  conditions  possible,  and  this  can 
be  best  accomplished  after  the  mastoid  interior  has  been  thor- 
oughly cleaned.  As  has  been  previously  said,  the  bony  cov- 
ering of  the  sinus  may  be  in  a  necrotic,  softened  and  fistulous 
condition,  surrounded  by  granulations  and  bathed  with  pus. 

Tin:    KKMOVAL  OF    GRANULATIONS. 

The  removal  of  such  pathologic  products  can  be  accomplished 
with  comparative  ease  by  curette,  chisel,  bur  or  rongeur,  ex- 
treme care  being  exercised  in  all  such  manipulations  to  avoid 
injuring  the  soft  dural  covering  of  the  vessel.  Some  authors 
advocate  the  non-removal  of  granulations,  believing  them  to 
be  Nature's  obstruction  to  the  invasion  of  the  sinus  interior  by 
microorganisms.  However  this  may  be  in  theory,  I  believe 
that  such  tissue  is  best  thoroughly  removed,  not  only  to  place 
the  parts  in  as  clean  a  condition  as  possible,  but  also  to  facilir 
tate  a  careful  examination  of  the  sinus,  which  cannot  be  sat- 
isfactorily accomplished  through  a  granular  mass.  In  most 
instances  I  accomplish  this  work  by  means  of  a  strong,  narrow 
rongeur,  one  blade  of  which  is  inserted  inside  and  the  other 
outside  of  the  bony  sulcus,  being  careful  to  avoid  pressure  on 
the  underlying  vessel  and  only  removing  small  fragments  of 
bone  at  a  time.  Objections  have  been  made  that  the  slight 
pressure  on  the  sinus  may  induce  a  fracture  of  its  possibly 
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thrombotic  contents,  which  will  be  swept  into  the  circulation 
and  induce  migratory  infection.  This  objection  seems  like  a 
refinement  of  technic  and  a  magnifying  of  possibilities,  for, 
while  such  an  accident  might  possibly  occur,  it  is  altogether 
unlikely.  It  certainly  would  seem  to  be  a  better  instrument 
than  the  chisel,  with  its  possibilities  of  bone  fracturing  and 
splintering,  with  perhaps  a  sinus  puncture  and  an  embarrassing 
hemorrhage. 

All  the  necrosed  bone  should  be  removed,  no  matter  how 
far  it  extends,  either  in  the  direction  of  the  torcular  or  the 
bulb,  and  it  is  well  to  remove  even  some  healthy  bone  in  order 
to  insure  complete  elimination  of  all  necrosis  (Fig.  1).  The 
sinus  should  then  be  minutely  inspected,  and  if  its  opening  is 
determined  on  the  operation  should  be  continued  after  the 
parts  have  been  thoroughly  cleaned  and  irrigated  with  anti- 
septic solution.  If  it  is  deemed  best  to  await  developments  the 
wound  should  be  cleaned,  irrigated  and  dressed  as  after  other 
mastoid  operations. 

In  case  a  primary  opening  of  the  sinus  is  determined  on 
either  at  the  original  mastoid  operation  or  at  a  later  date,  it 
should  be  remembered  that  an  ample  exposure  is  absolutely 
essential  to  correct  surgical  manipulations.  The  sinus  must 
be  exposed,  therefore,  for  at  least  a  short  distance  above  its 
knee  and  as  far  downward  in  the  direction  of  the  jugular  bulb 
as  possible.  This  free  •  exposure  may  be  accomplished  by  a 
removal  of  the  necrosed  bone  alone,  where  such  necrosis  is 
extensive  in  character,  or  it  may  be  necessary  to  remove  con- 
siderable healthy  bone  in  order  to  render  the  sinus  easily  ac- 
cessible. 

LOCATION  OF  THE  SINUS. 

Unless  the  situation  of  the  sinus  is  indicated  by  a  fistula,  its 
position  is  uncertain.  In  children  it  is  located  more  superficial- 
ly and  further  forward  than  in  adults,  and  even  in  the  latter 
its  location  is  by  no  means  fixed.  It  is  usually,  however,  to 
be  found  at  a  point  about  one-half  an  inch  behind  the  posterior 
bony  meatal  wall,  just  back  of  the  antrum,  and  a  thorough  mas- 
toid operation  will  usually  disclose  its  convexed  outlines.  The 
sinus  should  first  be  exposed  by  chisel,  bur  or  curette,  after 
which  the  bone  is  best  removed  with  a  strong,  delicate  and 
narrow  rongeur,  as  previously  described.  The  bone  should 
be  carefully  removed  in  small  pieces  and  the  operative  field 
examined  after  each  bite  of  the  forceps,  care  being  taken  not 
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to  wound  the  sinus,  either  by  perforating  its  covering  by  a 
sharp  fragment  of  bone  or  by  rupturing  an  already  softened 
dura  by  carelessly  pulling  away  adherent  osseous  chips.  The 
latter  accident  may  be  averted  by,  from  time  to  time,  passing 
a  small  spatula  between  the  soft  sinus  and  its  bony  covering 
and  gently  separating  the  two. 

-After  the  sinus  has  been  fully  uncovered  all  debris,  etc., 
should  be  thoroughly  removed  and  the  operative  field  abund- 
antly flushed  with  antiseptic.  The  hands  and  instruments  of 
the  operator  should  be  recleaned  and  every  effort  made  to 
prevent  sinus  infection.  In  opening  the  sinus  there  is  danger 
of  a  fatal  aspiration  of  air  occurring,  to  prevent  which  the 
patient's  head  should  be  dropped  low  and  the  operative  area 
flooded  with  sterile  water.  The  sinus  should  now  be  opened 
by  a  free  incision  along  its  length,  being  careful  not  to  pass 
through  both  walls  of  the  sinus  into  the  cranial  cavity,  an  ac- 
cident which  is  by  no  means  impossible.  If  there  is  a  flow 
of  blood,  two  tight  rolls  of  gauze  or  cotton  held  in  fixation 
forceps  (which  should  be  previously  prepared)  should  be 
placed  one  above  and  the  other  below  the  incision, 
remembering  that  brain  substance  and  not  bone  lies  be- 
neath the  sinus,  and  that  the  amount  of  pressure  should, 
therefore,  be  Hmited  (Fig.  2).  Such  pads  may  l^e  held 
by  the  operator,  or  by  his  assistant,  or  both  operator  and 
assistant  may  each  hold  one ;  they  should  not  be  applied,  how- 
ever, until  after  the  sinus  has  been  opened  and  an  opportunity 
has  been  given  for  a  burst  of  hemorrhage  to  occur  and  possi- 
ble thrombotic  particles  to  become  expelled.  These  pads  may 
be  lifted  alternately  and  accurate  information  obtained  as  to 
whether  the  hemorrhage  occurs  from  above  or  below. 

If  free  hemorrhage  occurs  from  both  directions  it  is  proper 
to  assume  the  absence  of  a  clot,  or  at  least  that  any  existing 
loose  clots  have  been  expelled  by  the  force  of  the  escaping 
blood.  If  the  hemorrhage  is  slight  or  absent  from  either  direc- 
tion, a  clot  in  that  direction  is  to  be  assumed.  If  the  vessel 
i>  assumed  to  be  healthy,  some  iodoform  gauze,  rolled  into  a 
cylinder  long  enough  to  cover  completely  the  sinus  incision, 
should  be  firmly  placed  over  the  vessel  and  supplemented  by 
layer  after  layer  of  gauze  carefully  held  in  place.  The  other 
portions  of  the  mastoid  cavity  should  then  be  packed  with 
gauze  and  the  entire  mass  of  packing  held  in  position  by  a 
firmly  applied  bandage  which  may  usually  remain  in  position 
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for  three,  four  or  five  days,  when  it  should  be  carefully  soaked 
oflf  (to  prevent  hemorrhage)  and  more  packing  and  bandage 
applied. 

^rhe  danger  of  hemorrhage  is  usually  past  by  the  time  the 
second  or  third  dressing  is  done.  In  case  there  is  hemorrhage 
from  below?  and  not  from  above,  the  sinus  should  be  further 
incised  in  the  direction  of  the  torcular,  and  more  of  the  bony 
sulcus  removed  if  necessary,  in  order  that  adequate  room  for 
further  operative  procedures  should  be  afforded.  In  consid- 
ering thrombi,  which  extend  from  the  sigmoid  sinus  back 
toward  the  torcular,  it  should  not  be  forgotten  that  clots  ex- 
tending in  that  direction  are  not  usually  so  infective  in  char- 
acter as  those  spreading  -n  the  direction  of  the  bulb.  The 
venous  current,  of  course,  naturally  flows  from  the  head  down- 
ward, and,  while  infectious"  particles  may  easily  pass  down 
with  the  blood  current,  they  do  not  so  easily  pass  upward  and 
backward  against  the  current.  It  should  not  be  forgotten, 
however,  that  blood  currents  in  valveless  veins  seek  the  direc- 
tion of  least  resistance  and  may  easily  become  reversed  on  con- 
tact with  intravenous  obstructions.  It  is,  therefore,  quite  pos- 
sible that,  while  a  thrombus  in  the  immediate  vicinity  of  the 
antrum  may  be  highly  infectious  in  character,  as  it  extends 
backward  toward  the  torcular  it  may  gradually  become  per- 
fectly innocent,  and  composed  of  benign  accretions  of  normal 
blood  clots,  that  form  a  natural  and  healthy  obstruction  to  the 
passage  of  infectious  microorganisms. 

TREATMENT  O?  THE  THROMBUS. 

It  is,  therefore,  questionable  just  how  much  such  a  thrombus 
should  be  disturbed,  and  some  authors  strongly  advocate  leav- 
ing it  alone.  I  believe  that  if  the  clot  is  hard  and  apparently 
extensive,  it  should  be  gently  curetted  at  its  visible  portion,  in 
order  to  remove  its  infectious  layers,  and  then  sprinkled  and 
packed  with  iodoform  powder  and  gauze.  In  case,  however, 
the  clot  is  small,  or  soft  and  unhealthy  in  its  appearance,  it 
should  be  completely  removed  by  the  curette  until  free  hemor- 
rhage occurs  (it  being  remembered  that  quite  free  hemorrhage 
may  occur,  even  with  a  considerable  parietal  thrombus,  or 
from,  for  instance,  the  superior  petrosal  sinus,  though  the 
sigmoid  sinus  is  more  or  less  blocked  with  thrombotic  accre- 
tions) even  if  it  becomes  necessary  to  remove  more  and  more 
of  the  bony  sulcus  with  a  corresponding  extension  of  the  sinus 
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incision.  A  small-sized  curette  should  be  employed  for  the 
removal  of  thrombi,  small  enough  to  allow  of  intrasinus  manipK 
ulations,  and  its  spoon  may,  of  course,  be  carried  considerably 
beyond  the  limits  of  the  bony  opening  (Fig.  3). 

It  should  not  be  forgotten  that  a  sinus  infection  of  several 
days*  duration  may  soften  the  sinus  walls  to  such  an  extent 
as  to  render  their  perforation  by  a  curette  exceedingly  easy ; 
curetting  should,  therefore,  be  carefully  performed,  lest  brain 
infection  be  thus  produced.  Ease  of  manipulation  may  be 
much  facilitated  in  all  sinus  curettements  by  not  only  incising 
the  sinus,  but  by  excising  a  large  piece  of  its  outer  dural  wall, 
and  diagnosis  and  surgical  precision  will  be  greatly  aided  by 
exposing  the  intrasinus  openings  of  the  mastoid  emissary  vein 
and  the  superior  petrosal  sinus.  The  former  will  be  found 
in  the  posterior  wall  of  the  sinus  at  a  point  about  on  a  level 
with  the  floor  of  the  ordinary  radical  mastoid  operation  when 
finished.  The  latter  enters  the  sigmoid  sinus  from  the  cavern- 
ous sinus  at  a  point  about  on  a  level  with  the  roof  and  pos- 
terior wall  of  the  ordinary  radical  mastoid  operation,  when 
completed;  in  other  words,  at  about  the  junction  of  the  lateral 
with  the  sigmoid  sinus,  and  passes  into  the  sigmoid  sinus. 

In  endeavoring  to  get  as  close  to  the  jugular  bulb  as  possi- 
ble the  surgeon  should  not  press  too  far  forward,  as  he  is  liable 
to  injure  the  facial  nerve,  as  it  passes  down  through  the  pos- 
terior meatal  wall  on  its  way  to  the  stylomastoid  foramen. 
Bleeding  may  easily  be  stopped  by  carefully  applied  gauze 
rolls.  In  case  free  hemorrhage  does  not  proceed  from  the 
bulbar  direction  of  the  sinus,  a  very  serious  condition  con- 
fronts the  operator,  for,  the  blood  current  of  the  inferior  petro- 
sal sinus  entering  the  anterior  portion  of  the  jugular  bulb,  on 
its  way  from  the  cavernous  sinus,  constantly  playing  on  the 
septic  end  of  the  thrombus,  naturally  carries  the  infectious 
microorganisms  down  into  the  bulb,  internal  jugular  vein, 
etc..  toward  the  heart,  lungs,  liver,  etc.,  thus  readily  producing 
sepsis,  pyemia,  metastatic  abscess,  etc.,  which  usually  result 
fatally. 

It  is,  therefore,  necessary  that  this  end  of  a  thrombus,  or 
a  thrombus  located  in  this  portion  of  the  sinus,  should  be  as 
thoroughly  removed  as  possible,  in  order  that  the  further  or 
general  spread  of  infection  may  be  stopped.  This  may  prob- 
ably be  best  accomplished  by  the  curette,  which  should  be 
gently  manipulated  until  free  hemorrhage  from  below  occurs, 
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which  may  be  controlled  by  the  rolls  of  gauze,  bandage,  etc., 
as  previously  described.  It  must  not  be  forgotten,  however, 
that  it  IS  usually  qu'te  impossible  to  successfully  curette  the 
jugular  bulb  by  simply  proceeding  downward  by  way  of  the 
sinus.  The  curette  may  reach  practically  as  far  as  the  bulb 
and  is  then  stopped  by  an  intervening  wall,  an  abrupt  curve, 
etc.,  so  that  if  a  complete  thrombus  extends  downward  as  far 
as  the  bulb  or  further,  free  hemorrhage  wall  not  usually  be 
produced  by  sinus  curettement. 

Under  these  circumstances  the  operation  of  Grunert,  Voss, 
Iwanoff  and  others  has  been  proposed  for  the  thorough  ex- 
posure of  the  bulb.  Owing  to  the  complications  and  great 
danger  of  producing  facial  paralysis,  hazardous  hemorrhage, 
etc.,  however,  it  has  never  become  popular  and  it  is  generally 
thought  better  to  expose,  ligate  and  partially  remove  the  in- 
ternal jugular  vein  and  then  clean  out  the  bulb.  It  must  not 
be  forgotten  that  this  does  not  always  prevent  the  spread  of 
infection  by  other  channels,  and  that  the  sudden  stoppage  of 
the  venous  circulation  may  force  infective  particles  backward 
into  the  meningeal  and  cerebral  veins.  While  the  internal 
jugular  vein  is.  of  course,  the  main  avenue  through  which  in- 
fection spreads  from  the  sigmoid  sinus  to  the  heart  and  other 
organs,  nevertheless,  even  with  this  principal  channel  ligated, 
infection  may  proceed  through  the  posterior  condylar  vein, 
the  occipital  sinus  and  the  mastoid  emissary  vein,  all  of  which 
communicate  indirectly  with  the  subclavian  and  innominate 
veins,  irrespective  of  the  internal  jugular.  It  will  be  remem- 
bered that  the  posterior  condylar  vein  passes  through  the  pos- 
terior condylar  foramen  and  connects  the  lowest  level  of  the 
sigmoid  sinus  with  the  deep  veins  at  the  back  of  the  neck. 

UG.ATION  OF  THE  INTERNA!,  JUGULAR. 

Some  surgeons  invariably  operate  on  the  internal  jugular 
l>efore  proceed' ng  to  open  the  sinus ;  others  only  ligate  when 
free  bleeding  cannot  be  established  from  the  bulbar  end  of  the 
sinus;  others  open  and  curette  the  sinus  and  then  wait  for  a 
continuance  or  exaggeration  of  the  symptoms,  when  the  jug- 
ular operation  is  performed.  Certainly  but  few.  if  any,  surg- 
eons would  sympathize  with  the  views  of  Horsley,  who  only 
1' gates  after  metastases  have  occurred,  for  then  it  would 
almost  surely  be  too  late.  Favorable  reports  of  jugular  liga- 
tion in  sinus  thrombosis  need  not  necessarily  be  attributed  to 
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the  lij^ation,  as.  for  instance,  Korner  reports  43  per  cent  of 
recoveries  without  Hgation.  Still  it  is  probably  true  that  in 
septic  and  pyemic  cases  sinus  operations  with  jugular  excision 
yield  better  results  than  when  the  jugular  is  not  disturbed. 

My  method  of  procedure  is  as  follows :  The  sinus  is  opened, 
the  head  always  having  been  previously  lowered,  the  upper 
portion  is  curetted  if  necessary.  If  hemorrhage  occurs  freely 
from  below  the  operation  is  finished;  if  not,  the  lower  end  of 
the  sinus  is  carefully  curetted  and  if  free  hemorrhage  occurs 
nothing  further  is  done.  If  free  hemorrhage  does  not  occur, 
pressure  pads  and  a  bandage  are  quickly  applied  and  the  jug- 
ular is  ligated  and  excised,  the  bandage  then  removed,  the 
sinus,  bulb,  etc.,  curetted  and  cleansed  and  the  entire  opera- 
tive field,  both  in  the  bone  and  neck,  properly  dressed  and 
bandaged.  The  necessity  for  the  operation  is  greatly  em- 
phas'zed  if  the  cervical  tissues  just  below  the  mastoid  are 
swollen  and  painful,  and  if  any  hardness  and  pain  can  be 
detected  along  the  course  of  the  vein  in  the  neck,  and  if  gen- 
eral pyemic  symptoms  are  present. 

I  am  convinced  that  excision  of  the  jugular  is  not  an  opera- 
tion which  should  be  undertaken  hastily,  as  grave  circulatory 
and  other  disturbances  are  liable  to  ensue,  and  other  methods 
of  relief  should  first  be  tried,  unless  the  patient's  condition  is 
very  urgent.  The  literature  furnishes  many  instances  where 
sudden  optic  neuritis,  edema  of  the  brain,  with  hemorrhages 
and  .softening,  thrombosis  of  other  cerebral  sinuses,  etc.,  have 
followed  jugular  ligation,  and  it  should  not  be  forgotten  that 
a  small  and  insufficient  jugular  on  the  other  side,  totally  unable 
to  assume  double  duty,  may  be  present  and  precipitate  most 
im  fortunate  results.  .As  a  deduction  from  these  observations 
Eagleton  urges  that  in  ca.ses  of  sinus  thrombosis,  with  optic 
neuritis,  it  should  be  concluded  that  the  return  venous  flow  is 
already  seriously  obstructed  and  that  great  caution  should  be 
observed  in  adding  to  such  conditions  by  ligation. 

EXCISION  RATHER  THAN  LIGATION. 

In  case  it  is  concluded  to  operate  on  the  jugular  vein  it  is 
better  to  excise  most  of  it  rather  than  merely  to  apply  a  liga- 
ture, as,  if  the  jugular  operation  is  necessary  at  all,  its  septic 
or  pyemic  current  should  be  eliminated  as  much  as  possible  and 
its  poisonous  contents  removed.  Before  operating  on  the 
jugular  the  shoulders  should  be  elevated  on  a  sandbag  or  some- 
thintr  of  the  kind  and  the  neck  and  head  allowed   to  drop 
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down,  the  latter  turned  away  from  the  field  of  operation  in 
order  to  place  the  neck  well  on  a  stretch,  so  that  the  anatomy 
of  the  parts  is  well  defined  and  the  tissues  easier  to  operate  on. 
If  the  patient  is  a  male  the  beard  should  be  shaved  and  the 
skin  antiseptically  cleaned,  care  being  taken  not  to  disturb 
and  break  up  a  f>ossible  clot  by  rough  handling.  In  the  case 
of  a  male  where  it  is  at  all  suspected  that  a  jugular  operation 
will  have  to  be  performed  the  beard  should  be  shaved  before 
the  mastoid  operation  is  commenced.  The  neck  should  now 
be  placed  on  a  stretch  and  the  anterior  border  of  the  sterno- 
cleidomastoid muscle  clearly  located  and  an  incision  (Fig.  4) 
made  along  its  edge  extending  from  its  sternal  attachment  to 
the  mastoid  tip.^  Bleeding  vessels  should,  of  course,  be  com- 
pressed at  all  stages  of  the  operation  so  that  a  clear  view  of 
the  operative  field  may  always  be  obtained.  The  skin  and 
other  tissues  should  be  kept  stretched  apart  by  blunt  retractors. 
After  the  skin  and  superficial  fascia  have  been  completely  sev- 
ered the  platysma  myoides  muscle  with  its  oblique  fibers  can 
be  plainly  seen  and  should  be  fully  exposed  and  incised  along 
the  anterior  border  of  the  sternocleidomastoid  muscle,  which 
can  now  be  distinctly  seen,  and  which  should  be  fully  uncov- 
ered by  holding  back  the  overlying    tissues    with    retractor* 

(Fig.  5). 

The  external  jugular  vein  runs  down  the  neck  in  a  line 
drawn  from  the  angle  of  the  lower  maxilla  to  about  the  mid- 
dle of  the  clavicle  and  lies  between  the  platysma  and  the 
sternocleidomastoid  muscle.  It  crosses  the  latter  muscle  at 
an  oblique  angle,  but  does  not  cross  the  anterior  border  of  the 
muscle  except  at  its  upper  third  at  the  angle  of  the  jaw.  where 
it  may  be  seen,  twice  ligated,  cut  between  the  ligatures  and 
gently  retracted  from  the  operative  field.  If  legation  of  the 
internal  jugular  were  the  only  object  to  be  attained  it  would 
not  be  necessary  to  touch  the  external  jugular,  for  the  ligature 
would  be  applied  much  lower  down,  near  the  cricoid  cartilage, 
but  as  the  intention  usually  is  to  excise  practically  the  entire 
vein,  it  may  be  advisable  to  get  the  external  jugular  out  of  the 
way.  It  should  be  preserved  if  possible,  however,  as  it  per- 
forms an  important  part  in  caring  for  the  venous  blood  after 
the  internal  jugular  is  removed. 

Retractors  should  now  be  placed  around  the  anterior  border 

3.  Crile  and  others  sometimes  cut  down  on  the  sternocleido- 
mastoid muscle  and  expose  the  vein,  by  separating  the  muscular 
fibers. 
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:>i  the  sternocleidomastoid  muscle,  and  the  muscle  pulled  back 
in  order  to  exfxise  to  view  the  carotid,  jugular,  etc.  This 
object  may  be  facilitated  by  tearing  and  pulling  the  tissues 
apart  by  blunt  instruments  or  the  fingers,  as  care  should  be 
exercised  that  vessels  and  nerves  are,  as  far  as  possible,  un- 
injured, a  thing  difficult  to  prevent  if  knives  and  scissors  are 
employed.  The  exposure  should  be  made  throughout  the  en- 
tire length  of  the  sternocleido  muscle  from  its  mastoid  to  its 
stenial  attachments,  for  it  will  be  the  object  of  the  operation 
to  remove  practically  all  of  the  vein,  and  it  should,  therefore, 
be  completely  ex|)osed  (Fig.  6). 

The  deep  fascia  of  the  neck  will  be  seen  on  retracting  the 
sterntKleido  muscle,  and  on  opening  this  and  throwing  it  back 
the  common  sheath  of  the  jugular,  carotid  and  pneumogastric 
nerve  may  be  seen.  The  utmost  care  should,  of  course,  be 
taken  to  avoid  wounding  these  structures,  and  as  far  as  possi- 
ble all  shaq)  instruments  should  be  eschewed  in  performing 
the  delicate  d'ssection.  The  internal  jugular  vein,  the  common 
carotid  artery  and  the  pneumogastric  nerve  are  all  encased  in 
a  common  sheath.  At  the  superior  carotid  triangle  (the  usual 
center  of  operative  procedures)  or  at  a  point  about  midway 
between  the  angle  of  the  jaw  and  the  clavicle,  the  vein  lies  to 
the  outer  side  of  the  artery,  with  the  nerve  between  and  pos- 
terior to  both  (Fig.  8).  resembling,  as  Deaver  says,  the  ram- 
rod to  an  old-fashioned  double-barreled  shotgun. 

AN.^TOMIC  RELATIONS. 

It  should  be  remembered  that  while  the  relative  location  of 
these  diflferent  anatomic  constituents  diflFers  slightly  in  various 
portions  of  the  neck,  the  vein  always  lies  to  the  outside  of  the 
group  and  can  l)e  distinguished  by  its  bluish-white  color,  by 
the  fact  that  it  becomes  full  and  prominent  on  expiration  and 
almost  collapsed  on  inspiration  or  by  pressing  on  it  in  the  lower 
portion  of  the  neck,  when  it  will  expand  with  blood  (unless 
thrombosed)  and  quickly  disclose  its  identity.  The  common 
sheath  of  the  vein,  artery  and  nerve  should  now  be  opened 
and  also  the  septum  which  separates  the  vein  from  the  artery 
and  nerve,  and  the  vein  carefully  dissected  out,  practically 
throughout  its  entire  extent.  The  artery  is.  of  course,  easy  to 
identify,  both  from  its  color  and  its  pulsations,  but  the  nerve 
may.  unless  considerable  care  is  taken,  easily  be  raised  and 
Tgated  with  the  vein. 


346  FRANK   ALLPORT. 

All  enlarged  and  diseased  glands  should  be  removed.  After 
the  vein  has  been  thoroughly  liberated  from  its  surroundings, 
the  lower  ligature  should  be  placed  as  far  down  in  the  neck 
as  possible,  and  the  upper  one  high  up,  as  close  to  the  mastoid 
process  as  possible,  using  either  ten-day  chromicized  catgut, 
black  silk  or  Pagenstecher  linen,  preferably  the  first,  as  there 
is  practically  no  danger  nowadays  in  the  use  of  catgut  pre- 
pared by  modern  methods.  Two  ligatures  are  applied  at  each 
extremity  by  means  of  an  aneurysm  needle  and  the  vein  cut 
between  each  pair  of  ligatures,  being  careful  to  include  nothing 
but  the  vein  in  the  ligatures. 

In  order  to  check  the  breaking  off  and  floating  of  small 
thrombotic  particles  toward  the  heart,  etc.,  which  may  easily 
occur  from  the  necessary  surgical  manipulations  of  the  opera- 
tion, the  lowest  ligature  should  be  placed  around  the  internal 
jugular  vein  as  early  as  possible  and  as  soon  as  a  low  exposure 
can  be  made,  after  which  the  regular  steps  of  the  operation 
may  be  proceeded  with.  This  lowest  ligature  can  usually  be 
l>est  applied  at  a  point  just  below  the  angle  of  the  omohyoid 
muscle.  The  tributary  veins  should  be  ligated,  and  they  may 
be  enumerated  from  below  upward  as  follows  (Fig.  7)  : 

The  middle  thyroid  in  the  lower  third  of  the  neck  (Fig. 
7,  L)  ;  the  superior  thyroid  (Fig.  7,  H),  a  little  higher  up; 
the  lingual  (Fig.  7,  F),  a  little  below  the  lower  jaw;  and,  last- 
ly, the  common  branch  of  the  temporal  and  facial  (Fig.  7,  D) 
veins.  Sometimes  these  veins  are  so  small  as  not  to  require 
ligating,  with  the  exception  of  the  common  branch  of  the  tem- 
poral and  facial  veins,  which  always  requires  careful  attention. 
In  removing  the  internal  jugular  it  should  always  be  severed 
above  the  posterior  belly  of  the  digastric  muscle  (Fig.  7,  A) 
and  above  the  common  trunk  of  the  facial  and  temporal  veins, 
but  the  ligation  need  not  extend  more  than  half  or  three- 
.quarters  of  an  inch  higher  than  this  junction,  as  no  more 
cervical  veins  enter  the  jugular  above  this  point. 

-Ml  of  the  veins  which  may  require  ligation  enter  the  internal 
jugular  (practically)  in  its  anterior  portion  which  if  borne  in 
mind  will  simplify  their  finding.  After  all  connections  are 
severed  the  vein  may  be  removed  and  the  parts  thoroughly 
irrigated  and  cleaned  preparatory  to  closing  the  wound,  re- 
membering that  the  operation  should  be  performed  with  all 
the  speed  that  is  compatible  with  correctness  and  safety,  as 
such  patients  should  not  be  kept  under  anesthesia  any  longer 
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than  is  necessary.  Sometimes  inflammatory  adhesions  will  so 
firmly  unite  the  vein  to  its  surroundings  that  its  release  will 
necessitate  the  expenditure  of  too  much  time,  to  say  nothing 
of  the  danger  of  rupturing  the  carotid  artery.  Under  these 
circumstances  the  vein  and  its  tributaries  should  be  split  open, 
cleaned,  and  the  neck  wound  dressed  without  permanent 
sutures. 

It  is  not  advisable  to  undertake  to  irrigate  the  sinus  and  what 
is  left  of  the  jugular,  either  from  below  upward  or  the  reverse, 
as  infection  can  easily  pass  into  the  inferior  petrosal  sinus.  It 
sometimes  happens  that  even  after  the  jugular  has  been  re- 
sected the  upper  ligature  removed,  and  the  sinus  thrombus  re- 
moved by  curettement,  there  is  no  return  flow  of  blood  from 
the  bulb,  which  indicates  a  thrombus  of  the  inferior  petrosal 
sinus.  This  is  an  infrequent  complication,  as  is  also  a  similar 
condition  of  the  superior  petrosal  sinus,  and  should  be  met 
by  following  up  the  sinus  and  curetting  it.  The  sinus  should 
be  cleaned  of  all  possible  thrombotic  material  by  the  curette 
after  the  jugular  ligation,  but  forced  flushing  should  not  be 
attempted. 

It  is  a  good  plan  after  the  jugular  has  been  resected  to  re- 
move the  upper  jugular  ligature  and  give  the  inferior  petrosal 
sinus  an  opportunity  to  send  its  blood  down  through  the  opened 
jugular  vein,  in  hopes  of  flushing  away  thrombotic  debris  that 
might  be  present.  The  vein  should  then  be  resutured,  or.  as 
suggested  by  A.  Knapp,  "on  the  day  following  the  operation 
thrombosis  having  occurred  in  the  jugular  vein,  below  the  bulb, 
this  vein  should  be  slit  up,  so  that  we  have  access  to  the  bulb 
from  both  directions,  thus  preventing  a  purulent  disintegration 
of  the  thrombi  in  the  contributory  veins  and  sinuses."  Knapp 
recommends  this  procedure,  especially  in  the  severest  cases. 

TREATMENT  OF  WOUND. 

The  wound  should  now  be  drawn  together  except  at  its  up- 
per and  lower  extremities,  which  should  be  left  open  for  drain- 
age. The  lower  opening  need  only  be  very  small,  just  large 
enough  to  admit  of  a  round  rubber  or  cigarette  drain,  which 
should  extend  inside  the  wound  for  perhaps  two  or  three 
inches,  and  which  should  be  gradually  shortened  from  day  to 
day  until  it  is  withdrawn  altogether  (Fig.  9).  The  opening 
in  the  upper  portion  of  the  w  ound  should  be  larger  and  should 
be  either  packed  with  iodoform  gauze  or  drained  with  a  round 
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rubber  or  cigarette  drain  to  be  likewise  gradually  removed 
until  compact  healing  occurs.  Many  surgeons  do  not  suture 
this  large  neck  wound,  but  draw  the  parts  together  with  ad- 
hesive strips,  feeling  that  the  patient  should  be  given  every 
chance  for  his  life  by  an  open  wound  and  free  drainage.  This, 
of  course,  involves  an  enormous  scar  but,  nevertheless,  is  jus- 
tified in  bad  cases,  and  possibly  always.  The  jugular  opera- 
tion having  been  completed,  the  surgeon  should  now  return  to 
the  sinus,  on  whxh  work  had  been  temporarily  suspended. 

The  compress  should  be  removed  from  the  bulbar  end  of 
the  sinus  and  all  possible  clot  removed  by  means  of  a  curette, 
after  which  narrow  iodoform  gauze  should  be  gently  but  firmly 
packed  into  the  interior  of  the  sinus  as  far  as  possible.  Pres- 
sure should,  of  course,  be  retained  on  the  torcular  end  of  the 
sinus  and  the  entire  mastoid  wound  dressed  as  usual,  endeav- 
oring as  much  as  possible  to  separate  the  sinus  from  the  mas- 
toid packings.  The  neck  should  be  abundantly  dressed  with 
gauze  and  cotton  and  the  mastoid,  head  and  neck  enveloped 
in  a  voluminous  and  firm  bandage,  which  it  is  best  not  to  dis- 
turb for  at  least  three  days.  Ordinary  dressings  at  intervals 
of  two  or  three  days  should  follow  until  complete  healing 
occurs. 

TREATMENT    OF    SHOCK. 

Should  symptoms  of  shock  occur  during  the  steps  of  the 
sinus  or  jugular  operation  relief  may  be  obtained  by  injec- 
tions of  physiologic  salt  solution  into  a  vein,  the  breast  or  ab- 
dominal tissues  or  the  bowels.  If  an  intravenous  injection  is 
made,  from  sixteen  to  eighteen  ounces  of  the  solution  should 
be  used  at  a  temperature  of  about  106°  F.  If  the  injection  is 
made  into  the  tissues  or  bowels  from  one  to  two  pints  should 
be  used  at  a  temperature  of  about  112°  F.  At  all  sinus  and 
jugular  operations  appliances  for  making  these  injections 
should  always  be  ready  for  instant  use.  In  case  the  patient  is 
in  a  very  grave  condition  it  is  a  wise  precaution  to  give  an 
intravenous  infusion  of  physiologic  salt  solution  before  begin- 
n'ng  operative  procedures.  Such  infusions  are  also  valuable  in 
cases  of  general  infection  to  counteract  and  combat  the  poten- 
tiality of  migrating  microorganisms. 

72  Madison  Street. 


Fic.  1. 

Exposiii}(  the  sinus. 
A  -Mastoi'i  aturuin.  B— Sij^iioitl  sinus. 

C — Mastoi<l  etnissarv  vein 


Mo.  2. 

Compression  of  sinus  to  arrest  hemorrhage,  ami  to  ascertain  the  presence  of 
a  thomhosis. 
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Fu;.  3. 
Curetting  the  sinus. 


A— Mastoid  antrum. 


C— Mastoid  emissarv'  vein. 


B — Sigmoid  sinus. 


Fit;.  4.      Initial  incision  for  exposing  internal  Jugular  vein. 


Fit;.  5. 

Exposure  «>f  the  platysma  myonles  muscle  an«l  exterual  jujjular  vein. 
A  —  Sleruomastoi*!  muscle.  B — External  jugular  vein. 

C — Platysma  m^-oides  muscle 


Fig.  6. 

1  )emonstnting  the  course  of  the  sigmoid  sinus,  jugular  bulb  and  internal 
mj^iiiar  vein. 

.\— Exiernal  auditory  meatus.  E— Digastric  muscle. 

B— Sigmoid  sinus.  F— Internal  jugular  vein. 

C— Facial  nerve.  G— Spinal  accessory  nerve. 

n     Injular  bulb.  H— Sternocleidoniasioid  muscle. 


Fig.  7. 

Exposure  of  the  internal  jugular  vein,  etc. 
TKtnovetl. 

A  -Posterior  l>ell3-  of  digastric  muscle. 

l!     Spinal  accessorj-  nerve. 

C  -Occipital  artery. 

1>    -Facial  vein. 

E  —  Hypoglossal  nerve. 

V   -Lingual  vein. 

( •    -Sternocleidomastoi«l  muscle. 

H     Superior  thyroid  vein. 

I     Communicantes  hypoglossi  nerves. 


The  vein  is  about  ready  to  be 


J  — Common  carotoid  artery. 

K — Phrenic  nerve. 

L  — Mifldle  thyroid  vein. 

M — Stylohyoid  muscle. 

N — Descendens  hypoglossi"ner%*e. 

O — Anterior  bcllv  of  omohyoid  lx>ntr. 

P— Sternothyroid  muscle. 

Q— Sternohyoid  muscle. 


FiS-  8. — Cross  section  of  the  neck,  after  Deaver.  A,  pneu- 
mo^astric  nerve:  B,  internal  jusalar  vein;  C,  common  carotid; 
D.  descendens  hypoglossl  nerve. 


Fig.  9. — Closure  of  the  wound,  drainage,  etc. 
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TREATMENT  OF  THE  INFECTIVE  LABYRINTHITIS 
AFTER  FIFTEEN  YEARS'  EXPERIENCE.* 

Bv  Dr.  Albert  Jansen, 

Berlin. 

When  the  title  of  my  paper  was  forwarded  I  was  unac- 
quainted with  last  year's  transactions  of  the  American  Laryn- 
gological,  Rhinological  and  Otological  Society,  and  consequent- 
ly the  excellent  papers  upon  this  subject,  especially  that  of  Dr. 
Richards,  were  unknown  to  me.  Had  it  been  otherwise,  I 
should  certainly  have  selected  another  subject,  being  fully 
aware  that,  from  my  observations,  not  many  new  or  original 
facts  can  now  be  presented. 

May  the  fact  of  my  having  proposed  the  labyrinth  opera- 
tion, and  of  having  carried  it  out  for  fifteen  years,  serve  as  an 
excuse  in  your  eyes  for  the  choice  of  this  subject. 

My  observations  are  based  upon  upwards  of  one  hundred 
labyrinth  operations.  In  only  two  cases  was  the  cochlea  alone 
operated  upon.  In  twenty-three  cases  the  cochlea  and  vestibule 
were  opened  together,  and  in  the  remaining  cases  only  the 
vestibular  apparatus.  Only  five  of  these  cases  followed  acute 
middle  ear  suppuration. 

Among  those  operated  upon,  29  died,  or  25  per  cent,  ex- 
cluding four,  in  which  death  was  not  due  to  the  labyrinth  sup- 
puration. 

In  sixteen  cases  the  operation  was  performed  after  purulent 
meningitis  already  existed,  and  death  could  consequently  not 
be  prevented.  In  three  others  death  ensued  undoubtedly  from 
brain  complications,  like  cerebellar  abscess,  caused  by  the  laby- 
rinth infection. 

I  propose  to  arrange  my  subject  synoptically  into  three  or 
four  groups. 

The  first  g^roup  which,  from  its  origin  and  course,  is  clearly 
distinctive  from  the  remaining  cases,  comprises  the  infectious 

'Presented  at  the  fourteenth  annual  meeting  of  the  American 
Laryngologlcal.  Rhinological  and  Otological  Society,  at  Pittsburg. 
Pa..  May  2S.  29  and  30.  1908. 
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labyrinth  affections  caused  by  lesions  of  the  labyrinth,  prin- 
•  cipally  at  the  oval  window. 

In  th's  first  group  of  cases  we  are  fortunately  able  to  ob- 
serve the  origin  of  the  disease.  Therefore,  the  symptoms  ob- 
served assume  a  decidedly  diagnostic  importance. 

Injuries  to  the  labyrinth  are  frequently  caused  by  the  radical 
operation.  The  horizontal  semicircular  canal  is  the  part  most 
liable  to  injury;  this  injury  is  well  known  and  comparatively 
frequent. 

But  of  this  kind  of  lesion  I  shall  not  speak  here.  I  will  only 
ment'on  that  it.  is  generally  recognizable  at  the  moment  of 
origin.  It  seldom  leads  to  operative  opening  of  the  labyrinth 
or  to  fatal  consequences. 

In  any  case  it  is  unnecessary  to  perform  at  once  an  opening 
of  the  entire  vestibular  portion  on  account  of  this  lesion.  Cer- 
tainly the  necessity  may  arise  during  the  process  of  healing, 
but  it  is  evidently  exceedingly  rare,  and  I  can  recollect  only  one 
case  where  the  opening  of  the  vestibular  apparatus  was  after- 
wards necessitated. 

We  shall  here  treat  of  the  lesions  of  the  labyrinth,  which 
are  much  more  dangerous  in  their  consequences ;  namely,  the 
lesions  of  the  fenestra  ovalis  and  the  luxation  of  the  stapes. 

This  part  of  the  middle  ear  is  the  one  most  exposed  to  lesion 
from  curetting,  and,  excepting  the  horizontal  canal,  the  part 
mostly  endangered  at  the  radical  operation.  Sometimes  the 
luxation,  in  the  case  of  stapes  disease,  is  very  easily  produced. 
Through  the  accidental  removal  of  the  stapes,  the  vestibule  is 
exposed  to  serious  danger,  but  the  accident  is  more  readily 
recognized  and  the  danger  thereby  diminshed. 

As  a  rule,  however,  it  is  onlv  a  quest'on  of  luxation  of  the 
stapes,  of  a  partial  rent  of  the  ligamentum  annulare,  of  an  in- 
significant injury  which,  in  opposition  to  the  injured  horizontal 
semic'rcular  canal,  and  to  the  removal  of  the  stapes,  we  do  not 
notice  at  the  moment  it  occurs,  and  which  we  perceive  after- 
wards only  from  the  symptoms. 

That  we  are  dealing  with  a  luxation  of  the  stapes  is  at  first 
merely  a  supposition.  Experience  teaches  us,  however,  that 
this  supposition  generally  proves  correct.  The  great  danger 
of  the  stapes  luxation  lies  in  the  fact  that  under  necrosis  it 
fKcurs  unnoticed  and  that  infection  of  the  vestibule  immediate- 
ly results. 

In  its  consequences,  as  a  rule,  in  the  beginning,  such  an  in- 
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jury  is  far  more  disastrous  than  the  opening  of  the  semicircular 
canal,  while  the  initial  clinical  symptoms  are  usually  far  less 
alarming. 

Half  a  day  or  more  elapses  before  the  first  signs  of  laby- 
rinth infection  appear,  and  generally  still  more  time  is  lost 
before  they  are  properly  appreciated.  When  the  accident  oc- 
curs, let  us  say,  from  curetting  in  the  after-treatment  of  radical 
operations,  we  can  make  the  following  observations :  Lesion 
of  the  labyrinth  at  once  manifests  itself  in  vertigo,  disturbances 
of  equilibrium  and  nystagmus. 

It  is  true  that  these  labyrinthine  symptoms  sometimes  assert 
themselves  only  for  a  moment,  coming  like  a  flash  of  lightning 
and  as  quickly  vanishing,  often  so  suddenly  that  the  nystagmus 
is  no  longer  demonstrable. 

Directly  after  the  lesion,  owing  to  the  appearance  of  vertigo, 
the  head  jerks  backwards  or  forwards,  away  from  or  towards 
the  doctor.  Sometimes  both  the  head  and  the  upper  part  of 
the  body  make  this  jerk.  Not  infrequently  there  is  nausea  or 
vomiting.  For  a  few  moments  the  patient  is  seized  with  violent 
vertigo ;  he  is  afraid  of  falling  off  the  chair,  everything  seems 
to  be  turning  round  him  or  with  him.  On  rising,  he  seems 
unsteady  on  his  feet,  totters  or  falls. 

Occasionally  a  subjective  sensitiveness  of  the  auditory  nerve 
is  present  in  the  form  of  ringing  or  buzzing.  On  examining 
quickly  for  nystagmus,  it  is  usually  found  to  be  present,  some- 
times with  quick,  short  oscillating  movements  rather  than  with 
slow  and  long  movements,  and  always  strongest  when  the  eyes 
are  directed  to  the  healthy  side,  or  only  in  this  direction.  Ver- 
tigo appears  sometimes  only  for  a  moment ;  sometimes  it  per- 
sists for  several  minutes,  sometimes  for  a  few  hours. 

Frequently,  on  account  of  the  overpowering  influence  of 
pain,  the  patient  is  not  conscious  of  vertigo  when  it  is  of  short 
duration,  and  does  not  complain  of  it.  The  physician  mistakes 
these  jerky  movements  caused  by  vertigo  for  a  reaction  from 
pain.  Even  after  a  few  minutes  the  patient  can  often  rise 
from  his  seat  and  move  about  again  quite  well.  The  nystagmus 
often  disappears,  too,  and  only  returns  as  soon  as  the  infection 
is  established,  but  continues  in  case  of  labyrinthine  hemor- 
rhage. It  is  very  easy  to  overlook  the  lesion  with  such  feeble 
labyrinth  s)miptoms.  And  now,  when  we  have  an  out-patient 
to  treat,  we  are  confronted  by  a  disastrous  chain  of  circum- 
stances. 
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The  dressing  of  the  wound  is  done  in  the  usual  way,  and  as 
the  scraping  out  is  often  followed  by  hemorrhage,  the  pack- 
ing is  done  tighter  than  usual,  for  hemostatic  purposes.  This 
is  another  unfavorable  moment,  and  facilitates  the  infection 
of  the  vestibule.  The  patient  returns  home ;  soon  he  feels 
worse,  and  goes  to  bed.  The  following  day  he  does  not  feel 
able  to  go  out;  he  stays  in  bed,  the  dressing  remains.  The 
infection  progresses  and  the  case  ends  fatally. 

A  much  more  favorable  view  may  be  taken  of  the  patient's 
fate  if  the  damage  is  perceived  at  once,  or  if  the  patient  is 
undergoing  clinical  treatment,  and  consequently,  an  early  as- 
certainment of  the  labyrinthine  lesion  is  possible.  The  damage 
being  at  once  perceived,  a  great  deal  may  be  done  to  render 
the  complications  less  destructive  in  their  course. 

One  must  avoid  any  manipulation  which  is  not  absolutely 
necessary ;  powder  with  iodoform,  push  in  loosely  a  piece  of 
gauze  for  absorption  of  secretions,  and  attend  to  the  constant 
discharge  of  secretion  by  frequent  change  of  dressings.  With 
extreme  care  and  absolute  rest  in  bed,  labyrinth  infection  is 
not  infrequently  prevented. 

My  cases  of  labyrinth  injuries  are  19  in  number; 

1.  Accidental  extraction  of  the  stapes 1 

2.  Luxation  of  the  stapes  (the  diseased  one)  dur- 

ing dressing 1 

3.  Luxation  of  the  stapes  (the  diseased  one)  dur- 

ing curetting 7 

4.  Luxation  of  the  stapes  (the  diseased  one)  dur- 

ing the  radical  operation 6 

5.  Fissure  through  the  horizontal  canal 1 

6.  Lesions  by  galvano-cauterization* 3 

19 

7.  Infection  by  the  curetting  of  a  labyrinth  pre- 

viously exposed  by  operation 4 

Spontaneous  cure  occurred  in  two  cases ;  in  the  one,  after 
scraping  out,  in  the  other  one  after  accidental  extraction  of  the 
stapes.  In  the  latter  case  the  symptoms  from  the  labyrinth 
lasted  several  days ;  they  soon  diminished  and  at  last  disap- 
peared entirely  with  good  hearing. 

The  second  was  affected  with  severe  labyrinthine  symptoms 
after   scraping  out,   and   subsequently   for  some  weeks  with 

•These  cases  showed  a  slow  course. 
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severe  symptoms  of  meningitis.  At  examination  a  good  many 
years  later  the  ear  was  deaf  without  caloric  reaction.  There 
was  no  disturbance  of  e^iuilibrium. 

Thirteen  were  operated  upon  with  four  fatalities,  37.7  per 
cent. 

Life  was  saved: 

1.  In  ."J  cases  with  the  complication  of  serous  meningitis. 

2.  On  account  of  the  severe  extension  of  the  labyrinth  dis- 
ease in  two  cases. 

It  is  interesting  to  know  how  long  after  the  infection  death 
occurred. 

I.  In  the  non-operated  cases: 

In  2  cases  after  7  days. 
In  1  case  after  11  days. 
In  1  ca.se  after  18  days  (empyema  of  the  saccus  endo- 

lymphaticus). 
In  1  case  after  37  days  (galvano-cauterization). 

II.  In  the  cases  operated  upon: 

In  2  cases  after  6  days. 
In  1  case  after  9  days. 
In  1  case  after  11  days. 

III.  In  those  cases  which  were  curetted  after  opening  the 
vestibule : 

In  1  case  after  5  days. 

In  1  case  after  11  days. 

In  1  case  after  27  days. 
In  half  of  all  cases  death  occurred  in  from  5  to  8  days. 
Further,  it  is  interesting  to  note  on  which  day  after  infec- 
tion the  operation  was  performed. 

I.  In  the  cases  resulting  in  recovery : 

1  after  24  hours. 
1  after  27  hours. 
1  on  the  fourth  day. 
1  on  the  sixth  day. 
1  on  the  eighth  day. 
In  two  cases  two  months  after  operation  and  in  the  cases 
arising  from  galvano-cauterization: 

1  ca-se  the  thirteenth  day  after  infection. 
1  case  the  fifteenth  day  after  infection. 

II.  In  the  cases  resulting  in  death: 

The  second  day  after  lesion,  4  days  before  death. 
The  second  day  after  lesion,  4  days  before  death. 
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The  third  day  after  lesion,  6  days  before  death. 
The  fifth  day  after  lesion,  6  days  before  death. 
The  tenth  day  after  lesion,  1  day  before  death. 

We  see  that  in  two  cases  the  operation  was  performed  too 
late,  even  on  the  second  day  after  lesion ;  also  in  another  case, 
on  the  third  day  after  the  lesion,  whilst  still  another  case  re- 
sulted in  recovery,  thoiig^h  the  operation  was  performed  four 
days  after  lesion,  and  recovery  has  even  taken  place,  eight  days 
after  lesion,  as  well  as  two  months  after.  The  longest  period 
intervening  between  the  operation  and  death  was  six  days. 

The  question  remaining  for  discussion  is,  whether  in  these 
cases  of  injury  to  the  labyrinth  death  was  accelerated  or  occa- 
sioned by  the  operation. 

In  the  cases  presented  early  for  postmortem  examination  or 
for  operation,  the  tissues  within  the  labyrinth  always  showed  a 
hemorrhagic  appearance. 

The  membranous  labyrinth  was  deeply  stained  with  blood, 
somet'mes  blackish  red,  always  swollen,  sometimes  consider- 
ably so;  the  earlier  seen  the  more  hemorrhagic  it  was.  As  a 
rule,  the  process  was  somewhat  more  advanced  in  the  vesti- 
bule, sometimes  when  older  it  showed  a  greenish  discolora- 
tion, occasionally  also  of  the  bone.  The  contents  of  the  mem- 
branous canals  were  mostly  light  red,  occasionally  dark  red. 

In  one  case,  indeed,  there  was  after  27  hours,  a  chocolate- 
colored  mass  in  the  horizontal  semicircular  canal,  the  vestibule 
showing  a  fresher  red.  In  the  early  cases  no  pus  whatever 
was  found  at  operation  or  postmortem.  In  one  case  of  post- 
mortem examination  after  18  days,  the  vestibule  and  cochlea 
were  found  filled  with  pus,  also  the  much  dilated  saccus  endo- 
lymphaticus.  In  cases  that  came  under  operation  or  post- 
mortem later,  great  destruction  was  evident  in  the  labyrinth. 

These  cases,  if  not  operated  upon,  would  probably  have  met 
the  same  fatal  end.  There  is  nearly  the  same  period  between 
death  and  lesion  in  the  operated  and  non-operated  cases.  Thus 
we  cannot  conclude  that  the  death  was  accelerated  or  occa- 
sioned through  the  labyrinth  operation. 

Some  of  these  lesions  were  rapidly  followed  by  a  very  in- 
fective purulent  meningitis.  One  patient  showed  the  charac- 
teristic symptoms  of  meningitis  two  days  after  the  injury  to 
the  labyrinth. 

As  only  two  out  of  the  19  cases  resulted  in  spontaneous  cure, 
that  is,  10.5  per  cent,  and  even  1  of  17  with  luxation,  that  is, 
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5.5  per  cent,  we  come  to  the  conclusion  that  in  the  case  of  a 
determined  labyrinthine  infection  it  is  better  to  open  the  in- 
fected |jart  than  to  wait  longf  for  the  labyrinth  symptoms  to 
increase  or  diminish. 

But  how  are  we  to  recogtiize  labyrinthine  infection?  By 
the  rapid  increase  of  the  labyrinthine  symptoms,  often  in  con- 
nection with  the  sijjTis  of  inflammation :  headache,  coated 
tongue,  fever,  reactive  inflammation  of  the  meninges. 

According  to  pathologic  facts  the  question  may  arise 
whether  there  exists: 

1    The  purely  traumatic  injury  only. 

2.  Simple  irritation  with  or  without  injury,  with  or  without 
hemorrhage  (labyrinthitis  serosa  hemorrhagica). 

3.  Infectious  labyrinthitis. 

In  the  first  two  conditions  there  is  a  good  chance  of  spon- 
taneous cure,  while  in  the  third  there  is  a  great  tendency  to 
go  on  to  fatal  ending.  In  the  first  group,  inflammation  is 
want'ng;  in  the  second  group,  inflammation  is  slight;  in  the 
third  group,  inflammation  and  infection  are  severe. 

In  most  case's  we  have  an  injury  of  the  vestibular  apparatus, 
and  in  consequence  symptoms  of  vestibular  irritation ;  "that  is, 
first  of  all,  dizz  ness.  disturbances  of  equilibrium,  nystagmus. 
If  these  symptoms  are  produced,  for  instance,  by  pressure 
upon  the  loosened  or  luxated  stapes,  the  loosening  of  the  dress- 
ing is  suffic'ent  to  remove  them.  Hut  if  they  continue,  and 
even  increase,  they  are  proof  of  a  severe  and  growing  dis- 
turbance in  the  labyrinth  that  cannot  be  explained  by  the.lux- 
at'on  of  the  stapes  alone. 

Sometimes  the  hemorrhasfe  gives  the  explanation,  but  that 
is  seldom  the  case.  The  hemorrhage  may  be  caused  by  injury 
as  well  as  by  infection.  If  now  pulse  and  temperature  increase 
equally,  the  situation  becomes  clearer,  but  at  the  same  time 
more  dangerous.  The  higher  temperature  is  hardly  produced 
from  the  infected  vest'bule  or  labyrinth,  but  in  most  cases 
(together  with  the  pulse  augmentation)  by  the  reaction  of  the 
arachnoides.  As  soon  as  the  temperature  increases,  be  it  per- 
haf>s  only  to  38  degrees  or  so,  the  indication  to  open  the  laby- 
rinth is  absolutely  clear ;  but  it  would  be  wrong,  in  case  of  nc 
fever,  to  neglect  the  other  symptoms.  We  have  seen  that  in 
one  case  the  malady  continued  for  8  or  10  days  without  fever, 
the  latter  only  setting  in  12  hours  before  death. 

In  cases  without  fever  also  it  seems  to  me  more  desirable 
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to  perform  the  operation  than  to  leave  it,  as  soon  as  the  symp- 
toms of  labyrinthine  infection  are  marked,  persistent  and  on 
the  increase,  because  it  is  much  more  probable  that  the  malady 
will  develop  into  an  extensive  labyrinthine  affection,  which 
would  demand  an  operation  later,  perhaps  under  less  favorable 
circumstances.  Even  an  exceptional  spontaneous  cure  cannot 
turn  me  from  this  opinion. 

How  are  the  labyrinthine  symptoms  represented?  There 
are  nystagmus,  vertigo,  disturbed  equilibrium,  as  symptoms 
of  vestibular  affection ;  the  loss  of  hearing  is  the  sign  of  the 
cochlear  affection.  In  cases  of  lesions  of  the  oval  window  all 
these  symptoms  of  labyrinthine  disease  must  be  searched  for 
in  the  early  stage ;  they  are  not  so  evident  as  to  obtrude  them- 
selves upon  our  notice.  If  the  patient  remains  in  bed  after 
the  operation  these  disturbances  are  not  apparent.  Nystagmus 
is  slight  but  distinct.  On  looking  straight  in  front  the  eye 
seems  to  rest  quietly.  On  examining  sharply  with  a  bright 
light  we  observe,  when  the  eyes  are  directed  straight  in  front, 
a  fine,  slight,  rapid  rotary  nystagmus,  oscillating  towards  the 
healthy  side.  As  soon  as  the  eye  passes  the  middle  line  towards 
the  healthy  side,  the  twitchings  increase,  moving  in  long  jerks, 
and  being  either  rotary  or  horizontal.  The  nearer  the  end- 
point  the  more  extended  the  twitchings.  They  are  often  now 
so  numerous  that  they  cannot  be  counted,  mostly  remaining 
just  about  countable.  In  five  seconds  one  may  count  five,  ten 
or  twelve  oscillations,  which  are  not  regular  and  which  some- 
times cease. 

In  slight  cases  the  nystagmus  ceases  if  the  eyes  are  directed 
toward  the  affected  side.  In  severe  cases  it  continues ;  and  in 
other  less  severe  cases  it  reappears,  but  then  oscillating  toward 
the  affected  side  and  more  slowly.  The  growing  intensity  of 
the  twitchings  is  a  symptom  of  the  progress  of  the  inflamma- 
tion in  the  vestibular  apparatus. 

Lying  in  bed,  dizziness  is  scarcely  or  not  at  all  observed. 
The  patient  lies  with  closed  eyes,  his  head  pressed  into  the 
cushions,  without  moving.  He  avoids  movements,  which 
might  produce  dizziness,  and  so  the  patient,  not  being  aware 
of  the  sense  of  dizziness,  cannot  complain  of  it.  As  soon  as 
he  is  made  to  turn  upon  the  injured  side  or  to  sit  up,  he  will 
feel  dizziness.  Should  the  patient  be  requested  to  get  up,  ver- 
tigo would  be  more  pronounced.  When  the  patient  is  in  bed 
disturbance  of  the  equilibrium  does  not  appear.    If  free  sitting 
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up  in  bed  is  impossible  without  effort  and  wavering,  the  dis- 
ease must  be  a  very  severe  one.  In  the  early  stage  the  patient 
is  often  able  to  walk  without  any  unsteadiness.  The  patient 
himself  may  not  have  the  slightest  sense  of  disturbed  equili- 
brium, not  even  when  walking  with  closed  eyes.  If  asked  to 
place  one  foot  before  the  other,  there  comes  a  slight  wavering, 
sometimes  only  when  the  eyes  are  closed.  With  this  experi- 
ment of  standing  with  one  foot  before  the  other  and  the  eyes 
closed,  one  is  able  to  prove  any^ degree  of  disturbance  of  equili- 
brium which  otherwise  is  not  observed. 

The  calor'c  reaction,  which  serves  us  so  well  in  the  diagnosis 
of  labyrinthine  disease  and  gives  us  very  exact  knowledge  of 
the  degree  of  sensitiveness  in  the  vestibularis,  is  really  of  no 
use  here.  In  these  cases  where  we  must  presume  that  there  is 
an  artificial  passage,  made  by  injury,  leading  to  the  labyrinth, 
we  have  to  avoid  syringing  as  long  as  we  may  hope  to  get  a 
spontaneous  cure.  But  putting  in  cotton  with  cold  or  hot 
water  instead  of  syringing  does  not  give  reliable  results. 
Moreover,  we  are  observing  the  labyrinthine  inflammation 
from  its  beginning,  when  there  is  no  weakness  of  the  vesti- 
bularis. The  inflammation  may  rapidly  progress  toward  the 
brain  before  the  loss  of  the  vestibular  function.  We  shciuld  not 
forget  to  enumerate  here  headache  and  coated  tongue  as  signs 
of  an  inflammatory  process  in  the  vestibule,  although  they  may 
be  produced  by  meningitis  as  well  as  fever.  We  do  not  doubt 
that  in  all  these  cases  of  labyrinthine  injury  in  the  early  stage 
the  vestibularis  will  very  well  react  to  cold  and  heat. 

In  this  early  stage  we  are  not  often  able  to  diagnosticate  an 
infective  meningitis.  The  symptoms  are  still  deficient.  By 
the  lumbar  puncture  we  may  in  the  earliest  stage  find  a  mini- 
mal augmentation  of  pressure,  which,  however,  may  quickly 
rise  higher;  a  few  times  we  found  diplococci  in  clear  fluid, 
once  even  after  24  hours ;  a  little  later  we  find  more  leucocytes 
with  it.  and  a  turbid  fluid.  .-Xmong  my  cases,  however,  there 
are  some  of  purulent  meningitis  without  any  considerable 
pressure  augmentation,  with  no  bacteria  in  the  lumbar  fluid, 
and  even  a  clear  fluid.  That  is  why  the  negative  result  of  the 
lumbar  puncture  can  scarcely  be  used  as  a  contraindication 
against  the  operation.  The  operation  ought  to  be  done  as  soon 
as  possible,  in  order  to  prevent  the  development  of  an  infec- 
tive purulent  meningitis. 

The  following  clinical  picture  is  typical  for  a  severe  and 
progressive  infection  of  the  labyrinth : 
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The  patient  lies  apathetically  in  bed,  avo'ds  moving  his  head 
or  even  raising  himself  in  bed,  refuses  food  and  drink  because 
of  the  inclination  to  vomit.  He  lies  qu'etly  with  closed  eyes, 
mostly  on  the  healthy  side ;  from  time  to  time  vomiting  occurs, 
especially  after  taking  nourishment  or  after  moving.  The 
tongue  begins  to  get  coated.  Slight  headache  appears.  On  at- 
tempt'ng  an  uj^right  posture  or  on  turning  around  he  becomes 
dizzy.  Sitting  in  bed  is  difficult  or  impossible.  He  gives  the 
impression  of  being  very  ill.  Nystagmus  is  manifest  in  the 
above-mentioned  way,  at  first  slight  twitchings,  increasing  to 
quicker,  more  lengthened  and  irregular  twitchings,  rotary  and 
horizontal  oscillat^ons,  ten  to  twenty  and  more  in  five  seconds, 
scarcely  countable.  They  are  very  strong  in  the  end  position 
to  the  healthy  side,  continue  looking  to  the  afiFected  side. 

It  is  only  when  the  patient  gets  up  that  disturbances  of  equili- 
■  brium  are  observed ;  at  first  by  standing  with  feet  placed  one 
before  the  other,  in  severe  cases  with  open  eyes,  or  standing 
with  feet  together  and  eyes  closed.  At  this  stage  I  consider 
an  operation  indicated,  although  there  may  be  no  increase  in 
temperature.  In  case  of  the  slightest  increase  in  temperature, 
if  this  is  not  due  to  the  general  wound  conditions,  the  opera- 
tion is  imperative  and  must  be  performed  immediately. 

We  have  seen  that  in  the  opening  of  the  vestibule  the  opera- 
tion was  performed  too  late  even  two  days  after  the  lesion. 
If  the  infection  has  penetrated  from  the  vestibule  to  the  arach- 
noid it  is  uncertain  whether  we  shall  be  able  to  check  it.  Un- 
fortunately, we  have  often  a  streptococcic  infection.  On  the 
other  hand,  if  the  infection  has  not  yet  penetrated  the  nerve 
canals,  we  may  be  able  to  arrest  the  process  by  a  wide  open- 
ing of  the  vestibule. 

Symptoms  of  the  cochlea  are  inconstant.  Sometimes  hum- 
ming or  ringing  is  experienced,  frequently  nothing. 

The  arachnoid  membrane  is  exceedingly  early  affected  by  the 
inflammatory  processes  of  the  vestibule.  In  two  cases  lumbar 
puncture  proved  the  existence  of  pneumococci  in  the  fluid  24 
hours  and  27  hours  after  infection.  The  pressure  had  risen 
only  very  slightly  to  150  mm.  In  this  early  stage  leucocytes 
are  not  yet  present.  In  another  case  lumbar  puncture  showed 
a  pressure  of  220-300  mm. ;  it  was  transparent,  free  from  bac- 
teria and  leucocytes.  Once  it  was  found  transparent  after  48 
hours,  and  had  only  a  pressure  rising  to  150  mm.  In  one  case 
the  liquid  was  clear  even  after  four  days,  with  a  pressure  ris- 
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inj;  lu  :jl»u  mm.  In  a  fifth  patient,  however,  the  cerebrospinal 
Huid  was  turbid,  but  free  from  bacteria,  with  a  pressure  of 
220  mm. 

Just  in  the  first  few  days  when  we  are  looking  for  symptoms 
to  fix  the  diagTiosis  and  to  decide  the  necessity  for  operation, 
the  lumbar  puncture  seems  to  give  us  rather  unreliable  results, 
though  in  spite  of  this  it  ought  to  be  done. 

Fortunately,  not  all  cases  end  so  tragically,  in  which,  directly 
after  the  operation,  we  notice  those  disquieting  symptoms  in- 
dicating labyrinthine  affection.  In  my  cases  I  have  been  able 
to  include  twelve  with  imfXirtant  labyrinthine  symptoms  aris- 
ing directly  after  the  operation  or  a  few  days  later,  dizziness, 
vomiting,  nystagmus,  disturbed  equilibrium. 

All  these  cases  were  cured  promptly. 

Moreover,  in  a  number  of  cases — eleven  or  more — labyrinth- 
ine symptoms  appeared  during  the  first  week  after  the  opera- 
tion. 

With  these  patients  the  symptoms  of  labyrinthine  irritation 
were  of  long  duration,  for  weeks  and  even  months. 

Two  possibilities  are  here  presented.  Either  in  all  cases, 
or  'n  a  part  of  them,  there  is  a  luxation  of  the  stapes  or  an 
infection  of  the  vestibule  induced  by  the  injured  cochlea,  or 
there  is  'a  latent  labyrinthitis,  aggravated  and  made  manifest 
by  the  operation  or  by  the  irritation  accompanying  the  wound 
healing. 

.\t  the  same  time  these  cases  prove  that  symptoms  of  laby- 
rinthine disease  do  not  give  us  a  right  immediately  to  operate 
in  every  case,  or  to  oblige  us  to  open  the  vestibular  portion, 
before  satisfying  ourselves  of  the  infectious  and  progressive 
character  of  the  complication. 

My  numerous  observations  of  the  labyrinthine  lesions  have 
taucrht  me  that  the  greatest  danger  is  imminent  from  the  in- 
fectious disease  of  the  vestibular  portion  and  essentially  from 
the  vestibule  itself.  .After  having  laid  bare  the  vestibule  we 
may  generally  consider  the  danger  obviated.  We  usually  com- 
bine the  exposure  of  the  vestibule  with  that  of  the  ampullae. 
Rut  we  do  not  pay  any  attention  to  the  semicircular  canals, 
from  which  we  fear  no  danger.  There  are  no  free  pathways 
by  which  the  infection  from  the  semicircular  canals  could  get 
into  the  inner  portion  of  the  cranium.  The  smaller  a  canal  is 
the  .<iooner  it  is  cured  of  inflammatory  processes. 

.Mthough  there  exist  some  free  channels  leading  from  the 
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cochlea  and  capable  of  conveying  infection  into  the  inner  por- 
t'on  of  the  cranium,  we  have  to  deal  with  narrow  canals  similar 
to  those  of  the  semicircular  canals,  and  the  danger  becomes 
greater  only  when,  by  bony  destruction,  the  narrow  canals 
form  a  larger  cavity  with  or  without  sequestra. 

This  seldom  or  never  happens  in  cases  of  a  rapid  course. 
The  infection  arises  in  the  vestibule,  the  disease  extends  into 
the  vestibular  apparatus,  the  symptoms  are  those  of  vestibular 
irritation,  and  if  we  interfere  as  soon  as  the  welfare  of  the 
patient  demands,  a  severe,  infectious  process  can  scarcely  have 
had  time  to  develop  in  the  cochlea. 

These  theoretical  considerations  agree  with  the  experience 
we  have  had  in  such  cases,  and  the  results  which  I  have  already 
stated. 

The  circumstances  change  when  the  infection  is  produced 
in  the  cochlea,  or  when  the  cochlear  irritations  have  a  share 
in  the  form  of  the  disease  known  as  humming  or  ringing  in 
the  ear,  or  noises  of  various  kinds,  or  in  processes  having  a 
slow  course,  where  the  development  of  the  disease  took  many 
weeks  so  that  severe  affection  of  the  cochlea  may  have  taken 
place.    Then  the  exposure  of  the  cochlea  may  be  indicated. 

In  the  literature  we  find  numerous  proofs  of  this  complica- 
tion, as  in  the  pages  of  Hinsberg,  Freytag,  Friedrich',  Heine, 
Zeroni.  Alexander,  but  I  have  noticed  in  these  reports  that 
rather  too  often  the  labyrinth  infection  is  interpreted  as  a  lat- 
ent labyrinthitis,  aggravated  by  the  radical  operation. 

Operations  on  the  Labyrinth  Resulting  in  Recovery. — I  come 
now  to  the  second  group.-  There  are  62  patients.  The  vesti- 
bule was  opened  63  times,  the  cochlea  11  times;  in  one  case 
the  cochlea  alone  was  opened. 

Excepting  two  cases  the  disease  was  always  chronic  middle 
ear  suppuration  which  had  caused  labyrinth  infection.  In  the 
two  acute  cases  a  deep  extradural  abscess  penetrated  into  the 
labyrinth  at  the  posterior  petrous  plane. 

Occasionally  the  affection  was  latent.  The  diagnosis  was 
made  either  before  operation,  as  was  generally  the  case,  or 
during  the  operation,  through  the  evidence  of  fistulae  in  the 
labyrinth  wall  or  in  the  oval  window,  which,  was  then  usually 
found  to  be  open.  Occasionally  the  labyrinthine  disease  ap- 
pears quite  spontaneously  during  treatment,  a  long  time  after 
the  mastoid  operation. 

In  the  cases  which,  before  the  operation,  had  shown  severe 
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labyrinth  symptoms,  these  were,  as  a  nile.  greatly  reheved 
after  oiierat'on ;  often,  on  awakening  from  the  anesthetic,  the 
patients  felt  free  from  vertigo  and  much  easier  in  the  head; 
they  could  sit  up  in  bed  and  move  much  better. 

Inversely,  those  cases  which  presented  slight  labyrinthine 
s>Tnptoms  frequently  exhibited  after  the  operation  either 
slight  or  much  stronger  symptoms  of  nystagmus  and  vertigo 
for  a  short  time. 

In  cases  which,  before  oi>eration,  were  free  from  vertigo 
and  labyrinth  symptoms,  these  latter  occurred  after  the  opera- 
tion, now  and  then  in  a  highly  distressing  degree. 

Moreover,  these  appearances  have  been  frequently  met  with 
by  other  authors.  With  striking  frequency  we  read  in  the 
history  of  patients  of  the  great  increase  in  labyrinthine  symp- 
toms after  the  opening  of  the  labyrinth.  These  appearances 
were  man  fest  very  strongly  in  one  case  immediately  follow- 
ing the  radical  operation,  when  the  fenestra  ovalis  was  found 
open ;  there  was  a  strong  suspicion  of  traumatic  affection,  re- 
cently caused  or  increased  by  probing.  The  condition  found 
at  the  operation,  however,  contraindicated  this,  since  the  mem- 
branous labyrinth  was  glazed,  swollen,  not  hemorrhagic. 

In  some  few  cases  the  labyrinth  operation  produced  no 
changes  whatever  in  the  health  of  the  patient;  once  I  even 
found  a  child  sitting  up  in  bed  and  playing  four  or  five  hours 
after  operation. 

In  one  case  v'olent  vomiting  occurred  at  the  moment  of 
opening  the  horizontal  semicircular  canal,  and  still  another 
case  experienced  the  sensation  of  being  suspended  in  the  air 
at  the  moment  of  striking  oflF  the  lower  vertical  semicircular 
canal,  where  the  vestibule  was  opened.  The  operation  was  per- 
formed without  an  anesthetic. 

In  one  case  a  discharge  of  cerebrospinal  fluid  came  from 
the  vestibule.  On  the  other  hand,  we  never  observed  any  fluid 
discharge  amon'.»  th's  series  of  cases  upon  the  opening  of  the 
cochlea :  quite  in  contrast  to  the  cases  which  ended  fatally. 

As  complications  we  sometimes  find  sinus  thrombosis  with- 
out any  connection  with  the  labyrinth  affection ;  once,  cerebel- 
lar abscess  twice,  purulent  meningitis ;  in  a  number  of  cases, 
serous  meningitis. 

Serous  meningit's  is  a  common  complication  in  infective 
labyrinth  disease.  It  is  principally  localized  in  the  posterior 
cranial  fossa,  while  the  middle  and  anterior    fossae   are    free 
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from  it.  In  the  puncture  of  the  dura  we  found  cerebrospinal 
fluid  in  great  quantities  only  in  the  cerebellum. 

Several  times  I  could  find  proofs  of  an  interesting  aflfection 
of  the  saccus  endolymphaticus. 

In  several  cases  I  found  a  circumscribed  livid  discoloration, 
about  the  size  of  a  five-cent  piece,  on  the  cerebellar  dura,  from 
which  the  surrounding  dura  stood  out  rather  sharply,  owing 
to  deficiency  in  livid  discoloration  and  to  its  less  moistened 
appearance.  This  area  was  close  to  the  descending  crus  of 
the  sigmoid  sinus.  I  have  often  observed  this  phenomenon. 
There  is  no  doubt,  in  my  opinion,  that  it  is  a  sign  of  an  in- 
flammatory process  of  the  saccus  endolymphaticus.  The  ap- 
pearance depicted  by  this  circumscribed  livid  discoloration  in 
the  vicinity  of  the  sinus  is  a  very  characteristic  one,  and  since 
recognizing  this  phenomenon  and  searching  for  it  I  have  come 
across  it  repeatedly.  It  is  a  serous  inflammation  of  the  saccus 
which  is  in  some  cases  productive  of  purulent  inflammation. 

When  the  radical  operation  has  been  performed,  the  closest 
inspection  of  the  labyrinthine  capsule  is  necessary. 

In  189G  I  reported  196  cases  of  defects  of  the  semi- 
circular canal,  which,  with  few  exceptions,  were  located  on  the 
horizontal  semicircular  canal.  Since  then  I  have  seen  350 
cases  of  infective  labyrinthine  disease,  of  which  again  by  far 
the  majority  were  fistulae  of  the  horizontal  semicircular  canal. 

Although  fistula  of  the  horizontal  semicircular  canal  is  much 
the  commonest,  fistula  in  the  fenestra  ovalis  is  by  far  the  most 
dangerous.  Exploration  of  the  fenestra  ovaHs  has  only  been 
systematically  carried  out  by  me  of  late  years.  Among  the  62 
cases  resulting  in  recovery,  the  fenestra  ovalis  was  found 
empty  in  20  cases,  and  the  horizontal  semicircular  canal  was 
mentioned  as  intact  in  ]  0  cases ;  in  several  cases  with  trans- 
parent lumen. 

The  presence  of  fistula  in  the  horizontal  semicircular  canal 
is  doubtless  the  chief  pathway  for  the  conveyance  of  infection 
to  the  labyrinth ;  but  certainly  not  infrequently  it  must  also  be 
regarded  as  an  escape  from  within. 

When  the  invasion  of  the  labyrinth  occurs  through  the  hori- 
zontal semicircular  canal,  there  is  present  in  many  cases  a  cir- 
cumscribed labyrinthine  disease,  the  affection  being  limited  to 
the  semicircular  canial. 

It  is  by  no  means  always  easy  to  arrive  at  a  correct  conclu- 
sion respecting  the  condition    of    the    fenestra    ovalis.     The 
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fenestra  ovalis  must  be  quite  exposed  for  examination  which 
must  be  conducted  with  jjreat  precision  and  delicacy,  lest  we 
ourselves  cause  a  lesion  in  or  at  the  window.  We  must  also 
bear  in  mind  that  infection  of  the  vestibule,  if  the  vestibular 
wall  is  intact,  may  arise  from  the  cochlea,  which  may  be  in- 
fected by  an  inconspicuous  fistula  in  the  promontory,  or  again, 
through  a  diseased  fenestra  rotunda. 

It  is  now  imjxjrtant  to  decide  whether  we  are  dealing  with 
a  circumscribed  disease  of  the  semicircular  canal,  with  a  diffuse 
disease  of  the  vestibular  apparatus,  or  with  a  disease  of  the 
entire  labyrinth. 

I  nquest-onable  cases  have  come  under  my  notice  in  which 
the  entire  vestibular  portion  was  attacked,  but  where  the  in- 
flammation was  restricted,  for  instance,  to  the  horizontal  semi- 
circular canal.  The  entire  labyrinth  can  be  attacked  by  a  non- 
infectious inflammation. 

The  part  attacked  is.  without  doubt,  either  impaired  in  its 
functions  or  completely  paralyzed.  The  cochlea  would  appear 
to  become  paralyzed  in  its  functions  rhore  quickly  than  the 
vestibularis.  The  cochlearis  is  the  more  highly  organized 
nerve,  and  the  higher  the  organization,  the  more  delicate  it  is, 
and  consequently,  the  greater  the  liability  to  decay  and  loss  of 
funct  on. 

The  following  kinds  of  labyrinth  affection  may  occur: 

I.  .A  serous,  non-infectious  inflammation  of  the  entire  laby- 
rinth, or  of  separate  parts  of  it.  produced  by  the  adjacent  mid- 
dle ear  disease,  with  or  without  defect  in  the  labyrinth  capsule. 

II.  .An  infectious  disease  of  separate  parts  of  the  labyrinth: 
(1)  the  cochlea:  (2)  the  vestibule;  (^)  the  semicircular 
canal.     There  may  be: 

(a)  A  serous  hemorrhagic  infection. 

(b)  A  purulent  hemorrhagic  infection. 

(c)  A  purulent  infection. 

(d)  Infection  with  necrosis. 

The  partially  infective  inflammation  may  be  associated  with 
a  diffuse  non-infective  reaction  of  the  entire  labyrinth. 

In  ever\'  case  of  inflammation  of  the  cochlea  the  function 
quickly  ceases.  If  there  is  a  serous  affection  or  a  quite  slight 
infectious  one.  the  process  may  result  in  recovery  with  a  com- 
plete or.  more  probably,  a  partial  restoration  of  function. 

In  a  serous  or  slightly  infective  disease  of  the  vestibular  ap- 
paratus, the  functional  powers  appear  able  to  exist  for  a  longer 
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time.  Here  recovery  may  also  be  expected  with  complete  res- 
toration of  the  function.  If  the  patient's  hearing  is  fairly 
good,  we  have,  most  probably,  a  circumscribed  disease  of  the 
semicircular  canal. 

More  important  and  significant  for  the  diagnosis  are  the 
phenomena  of  vestibular  disease,  signs  of  irritation  or  paralysis 
of  the  nerve.  In  the  manifest  cases  the  diagnosis  may  often 
be  found  at  first  sight. 

Barany's  method  of  caloric  reaction  most  promptly  acquaints 
us  with  the  condition  of  the  vestibularis  and  its  functional 
power.  We  herewith  test  its  sensitiveness  by  the  application  of 
cold  and  heat,  by  temperatures  above  or  below  blood  heat.  We 
use  cold  water  of  12  degrees  to  15  degrees  C,  and  hot  water 
(50  degrees).  With  susceptible  nerves  slight  differences  suf- 
fice, with  less  susceptible  nerves  great  differences  in  tempera- 
ture must  be  applied.  The  results  so  obtained  are  especially 
valuable  in  those  cases  where  the  labyrinth  symptoms  have 
already  disappeared,  where  the  labyrinth  disease  is  latent,  or 
where  it  has  resulted  in  spontaneous  cure  with  paralysis  of  the 
nerve. 

In  syringing  with  cold  and  hot  water,  characteristic  nystag- 
mus and  disturbed  equilibrium  combined  with  vertigo  are  pro- 
duced. Nystagmus  appears  on  the  application  of  cold  exactly 
as  in  the  case  of  labyrinthine  suppuration,  on  the  opposite  side, 
and,  vice  versa,  on  the  application  of  heat,  it  appears  on  the 
same  side,  its  intensity  depending  upon  the  temperature  or 
the  pathologic  condition  of  the  nerve.  We  observe  here  all 
degrees  of  nystagmic  movements  from  quite  slight,  scarcely 
perceptible,  twitchings,  to  rapid,  wide,  wild  and  irregular  roll- 
ing of  the  eyes.  Similar  to  this  are  the  disturbances  of 
equil'brium,  which  sometimes  do  not  exist  at  all,  sometimes 
only  appear  in  slight  degrees,  and  sometimes  in  so  high  a  de- 
gree that  the  patient  has  no  longer  any  control  over  himself. 
He  is  able  neither  to  sit  upright  nor  to  stand,  and  in  these 
severe  cases  the  vert' go  produced  by  rotary  movement  is  ex- 
tremely pronounced.  Everything  seems  to  be  turning  round 
him  and  he  himself  collapses  and  falls.  In  slight  degrees  ver- 
tigo is  sometimes  completely  absent. 

The  appearances  produced  by  caloric  reaction  are  perfectly 
in  keeping  with  the  phenomena  of  manifest  labyrinthine  dis- 
ease. 

Though  it  was  known  long  ago  that  syringing  with  cold 
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water  produced  vertigo,  great  merit  is  due  to  Barany  for  hav- 
ing followed  up  these  symptoms  most  thoroughly,  and  for  hav- 
ing constructed  a  method  of  practical  use  witli  the  patient, 
which  in  latent  cases  of  labyrinth  disease  enables  us  to  arrive 
at  a  prompt  conclusion  of  the  condition  of  tli'-  v.  <ril.iilaris; 
but  not  of  the  kind  of  pathologic  alteration- 

If  no  reaction  occurs,  paralysis  of  the  vestibularis  is  proved. 
In  most  cases  a  purulent  or  infectious  process  in  the  vestibular 
apparatus  will  be  the  cause. 

To  answer  the  question  concerning  indications  for  opera- 
tion, the  caloric  reaction  has  to  be  used  with  precaution,  and 
in  those  cases  of  very  rapid  development  of  labyrinthine  in- 
flammation, which  are  so  very  dangerous  because  of  the  pos- 
sibility of  a  rapid  infection  of  the  arachnoid,  it  is  also  unsat- 
isfactory. In  these  cases  the  caloric  reaction  has  not  yet  dis- 
appeared at  a  time  when  an  operation  would  give  the  best 
chance.  In  those  ca.ses  where  the  operation  allowed  me  to  as- 
certain the  condition  of  the  inner  labyrinth,  caloric  reaction 
was  as  follows:  Four  times  negative,  twice  almost  negative, 
neither  vertigo  nor  nystagmus,  but  immediately  after  the  test 
a  severe  fainting  fit  occurred,  and  the  spontaneous  nystagmus 
ceased  completely.  Five  times  the  reaction  gave  slight  results, 
once  with  cold  water,  but  no  results  from  hot;  four  times  a 
slight  and  three  times  a  very  marked  reaction. 

In  those  cases  with  marked  reaction  the  operation  gave  the 
following  result: 

I.  \'ery  slight  edematous  swelling,  semicircular  canal  in- 
tact, fenestra  oval  is  empty  and  open.  In  a  second  case  the 
semicircular  canal  looked  dark  in  its  anterior  portion.  Fenestra 
ovalis  empty,  the  membranous  labyrinth  in  the  semicircular 
canal  and  vestibule  succulent  and  dark-colored.  In  the  cochlea 
were  granulations.  In  a  third  case  ( fistula  in  the  promontory), 
much  hemorrhagic  fluid  in  the  horizontal  semicircular  canal; 
the  contents  of  the  vestibule  dark  red,  hearing  much  lessened. 
In  cases  with  moderately  strong  reaction  the  result  was 
as  follows:  First,  the  horizontal  semicircular  canal  looked 
dark  through  the  anterior  cms.  fenestra  ovalis  empty,  in  the 
vestibule  a  glazed  swelling  of  grayish-red  color. 

In  cases  where  there  is  no  reaction  whatever  the  horizontal 
semicircular  canal  appears  dark  in  the  forepart  about  the 
.'inipullar  area.  Fenestra  ovalis  penetrable  by  the  probe.  The 
membranous  semicircular  canal  is  yellowish-red,  in  the  area 
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of  the  ampullae  dark  brown,  and  represents  here  a  stout  cord. 
Concerning  the  contents  of  the  vestibule  I  could  not  come  to 
a  precise  diagnosis. 

The  above  phenomena  further  show  that  only  the  negative 
result  gives  a  perfect  proof ;  moreover,  that  we  can  fmd  with 
a  well-conserved  reaction  severe  inflammatory  alterations  in 
the  vestibule  and  semicircular  canal,  which  have  often  led  to 
fatal  meningitis. 

The  lack  of  caloric  reaction  indicates,  moreover,  a  severe  af- 
fection of  the  vestibule,  but  of  what  kind  the  changes  are,  the 
experiment  does  not  disclose.  From  the  acute  hemorrhagic 
swelling  there  would  usually  appear  to  be  an  important  diminu- 
tion, but  sometimes  only  a  slight  one;  with  chronic  glazed 
swelling,  the  reaction  is  often  more  pronounced.  There  may 
be  a  glazed  swelling  and  even  pus  in  the  vestibule,  and,  not- 
withstanding, the  caloric  reaction  may  still  occur  in  a  more  or 
less  marked  degree ;  there  may  be  a  cicatricial  healing  process 
or  an  ossification  of  the  entire  labyrinth,  or  a  com.plete  suppu- 
rative decay ;  there  is  always  the  same  result — loss  of  caloric 
reaction.  For  the  diagnosis  of  an  aflfection  and  the  function- 
ability  of  the  vestibularis,  the  experiment  is  doubtless  very 
valuable,  but  it  discloses  nothing  of  a  surgical  advantage  or 
of  the  character  of  the  infection  in  question. 

Do  the  other  labyrinth  symptoms  reveal  anything  similar, 
more  important  or  less  so?  The  remaining  symptoms  in  rela- 
tion to  the  vestibularis  consist  of  equilibrium  disturbances, 
spontaneous  nystagmus  and  vertigo,  and  are  very  significant, 
especially  in  combination  with  the  caloric  reaction. 

NYSTAGMUS. 

As  early  as  in  1893  I  described  nystagmus  as  a  symptom 
of  labyrinth  disease,  observed  especially  when  the  eyes  are 
directed  to  the  healthy  side,  and  in  1896  I  gave  a  detailed 
account  of  a  great  number  of  cases  showing  its  frequency, 
manner  of  appearance  and  diagnostic  importance.  It  may 
often  be  produced  during  examination  by  the  application 
of  galvanocautery  or  catheterization.  Since  the  beginning 
of  1890  I  have  made  numerous  observations  on  the  appear- 
ance of  nvstagmus,  vertigo  and  disturbances  of  equilibrium 
after  application  of  galvanocautery.  The  nystagmus  lasts 
from  a  few  seconds  to  several  minutes.  It  disappears  at 
the  same  moment  as  the  vertigo  ceases,  but  a  certain  weak- 
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ness  or  an  unsteadiness  on  the  legs  remains  in  some  cases 
for  a  longer  or  shorter  time. 

The  reaction  is  usually  very  marked.  The  nystagmus 
may  occur  in  any  form  but  it  is  always  directed  towards 
the  diseased  side  and  is  often  very  intense  with  extensive, 
rapid  movements.  The  eyes  roll  irregularly  to  and  fro, 
with  long  oscillations,  both  rotary  and  horizontal,  so  rapid 
that  counting  is  utterly  impossible ;  the  eyes  are  uncontrol- 
lable and  can  not  be  fixed  on  any  given  object;  gradually 
the  eyes  get  steadier,  the  movements  grow  less  frequent 
and  smaller,  until  at  last  we  can  count  them  and  at  the  end 
they  appear  only  when  the  eyes  are  directed  to  the  dis- 
eased side ;  after  a  few  minutes  the  eye  is  perfectly  quiet 
again. 

This  sort  of  nystagmus  is  always  accompanied  by  ver- 
tigo, which  corresponds  perfectly  to  its  intensity  as  well  as 
to  the  disturbances  of  equilibrium. 

While  catheterizing  with  cold  air  I  have  frequently  pro- 
duced nystagmus  directed  to  the  side  opposite  to  the 
healthy  one,  it  having  the  same  effect  as  syringing  with 
cold  water.  The  sense  of  cold  produces  this  reaction  of 
the  vestibular  nerve.  This  nystagmus  is  always  associated 
with  vertigo.  On  catheterizing,  the  irritation  is  much  less 
than  with  galvanocautery.  Long  before  Barany's  publica- 
tion, I  observed  nystagmus  following  application  of  the 
galvanocautery  and  catheterization  with  cold  air.  With 
the  galvanocautery  the  nystagmus  is  strong  and  is  directed 
towards  the  affected  side,  while  in  catheterization  with  cold 
air  it  is  directed  towards  the  opposite  side. 

The  appearance  of  nystagmus  and  dizziness  from  pressure 
upon  the  auditory  canal  has  long  been  known ;  in  such  a  case 
there  is  a  fistula  in  the  labyrinth  wall. 

The  direction  of  the  nystagmus  depends  upon  the  quality 
or  kind  of  the  irritation  affecting  the  vestibular  apparatus. 

Spontaneous  nystagmus  is  very  frequently  seen  in  dis- 
eases of  vestibular  apparatus,  generally  directed  to  the 
healthy  side  and  becoming  intense  when  the  eye  is  turned 
in  the  direction  of  the  oscillations.  In  mild  cases  it  only 
appears  in  this  direction.  It  is  a  sign  of  greater  irritation, 
if  much  nystagmus  appears  in  both  directions.  Slight  oscil- 
lations of  this  sort  are  unimportant. 

Nystagmus  oscillations  always  increase  if  the  eyes  are 
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turned  in  the  direction  of  the  oscillations,  and  they  dis- 
api)ear  by  turning  the  eyes  in  the  opposite  direction. 

If  nys'tagmus  oscillating  towards  the  healthy  ear  appears 
also  when  looking  forwards  and  to  the  diseased  side,  it  is 
a  proof  of  great  irritation,  of  severe  infection  and  of  rapid 
progress  of  the  inflammatory  process  in  the  vestibular  ap- 
paratus. 

In  addition. to  the  nystagmus  oscillations  we  frequently 
observe  a  great  restlessness  of  the  eyes.  After  several 
slight  movements  to  and  fro,  which  are  quite  easily  dis- 
tinguished from  nystagmus,  the  eyes  rest  at  a  fixed  posi- 
tion and  from  this  it  is  sometimes  shaken  to  the  right  or 
to  the  left. 

In  severe  cases  of  nystagmus  there  is  an  inability  to  fix 
the  eyes  on  any  given  object.  The  eyes  do  not  remain  sta- 
tionary, but  deviate  slightly  to  the  other  side ;  in  very 
severe  cases  they  turn  to  the  midline  and  then  return  with 
a  sudden  jerk  to  the  end  position. 

There  is  no  doubt  that  the  rapid  appearance  of  nystagmus 
after  application  of  galvanocautery,  after  catheterizing 
with  cold  air,  on  pressure  of  the  auditory  canal,  or  after 
syringing  with  cold  and  hot  water  is  symptomatic  of  laby- 
rinth irritation  on  that  side,  being  the  symptom  of  an  irrita- 
tion of  the  vest'bularis  either  from  treatment  or  irritation. 
With  dififerent  directions  of  the  movements,  the  oscillations 
vary  according  to  the  gravity  of  the  irritation. 

The  spontaneous  nystagmus  produced  by  ear  suppura- 
tion has  the  same  cause ;  at  least  in  the  beginning  there  is 
an  irritation  of  the  vestibularis,  somewhat  similar  to  the 
use  of  cold  water.  In  many  forms  of  decay  of  the  vesti- 
bularis, however,  nystagmus  may  be  looked  upon  as  a 
symptom  of  paralysis  of  the  nerve.  According  to  the  de- 
gree and  kind  of  the  irritations  the  oscillations  are  directed 
to  the  healthy  or  to  the  diseased  side.  At  present  it  is  not 
known  why  suppuration  in  the  vestibule  induces  nystagmus 
in  the  same  direction  as  cold  water  does.  It  is  singular 
that  with  suppuration  in  the  vestibule,  nystagmus  is  usually 
directed  towards  the  healthy  side. 

Experience  further  shows,  that  the  more  acute  the  pro- 
cess in  the  vestibule  is,  the  quicker  will  be  the  movements 
of  nystagmus.  A  high  degree  of  nystagmus  is  produced 
either  by  a  very,  severe  labyrinth  inflammation,  or  great  ir- 
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ritation  in  the  labyrinth,  for  instance  setiuestra,  empyema 
(under  compression),  or  ^granulations  under  pressure. 
There  is  also  a  high  degree  of  dizziness  and  disturbance  of 
equilibrium.  Changes  in  the  labyrinth  capsule,  sequestra, 
high  outside  pressure  with  fistula  may  also  be  the  cause. 
( )n  the  other  hand,  there  may  l>e  a  severe  disease  of  the 
labyrinth  without  any  nystagmus  and  strong  spontaneous 
nystagmus  alone  or  with  only  slight  degree  of  equilibrium 
disturbances  is  observed  in  cases  where  there  is  no  other 
sign  of  severe  labyrinth  disease. 

There  must  naturally  be  ner\'es  capable  of  function  to 
pro<lucc  this  nystagmus.  It  seems  doubtful  whether  nys- 
tagmus can  arise  from  decay  of  the  nerve  endings  or  the 
nerve  trunks. 

At  all  events  it  is  important  for  us  to  know  that  general- 
ly. l>ut  not  always,  severe  nystagmus  is  a  symptom  of  a 
severe  aflfection  of  the  labyrinth. 

Rut  what  is  the  state  if  we  have  but  slight  nystagmus 
or  none  at  all? 

In  many  cases  where  the  vestibularis  is  completely  or 
almost  completely  destroyed  and  consequently  its  function 
almost  eliminated,  we  still  observe  spontaneous  nystagmus, 
usually  only  in  a  slight  degree,  sometimes  more,  and  often 
entirely  absent.  From  my  experience,  this  kind  of  nystag- 
mus is  always  directed  to  the  healthy  side  and  apparently 
produced  by  the  cerebral  center  or  by  the  other  vestibularis. 

From  the  existence  of  only  slight  degrees  of  nystagmus, 
we  can  not  conclude  that  there  is  only  a  slight  affection  of 
the  labyrinth,  and  it  would  be  quite  a  mistake  to  conclude 
that  the  vestibule  is  healthy  if  there  is  no  nystagmus. 

Just  in  those  cases  where  labyrinth  infection  is  latent, 
where  the  nystagmus  has  subsided  in  consequence  of  dis- 
ease of  long  duration  in  the  vestibular  apparatus,  the  result 
of  caloric  reaction  is  of  great  diagnostic  importance  and 
renders  the  aflfection  manifest.  The  disturbed  equilibrium 
usually  corresponds  with  the  degree  of  nystagmus. 

Since  we  are  in  possession  of  the  convenient  and  on  the 
whole  trustworthy  method  of  caloric  reaction,  examination 
on  the  revolving  chair  and  turning  the  patient  around  sev- 
eral times  seem  superfluous  and  are  no  longer  used  regu- 
larly. 

The  symptoms  obtained   from   the  disturbances  of  the 
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vestibularis  are  as  already  seen  numerous  and  give  a  sharp 
clinical  picture.  The  symptoms  on  the  side  of  the  cochlearis 
are  far  behind  those  of  the  vestibularis  in  their  frequency 
or  in  their  obtrusiveness.  However,  there  are  usually  dis- 
turbances on  the  side  of  the  cochlearis,  which  sometimes 
are  very  valuable  for  the  diagnosis. 

The  symptoms  of  deafness  become  characteristic  if  they 
develop  under  our  eyes,  if  we  can  witness  the  sudden 
change  of  Weber's  test,  the  elevation  of  the  lower  tone 
limit,  the  lowering  of  the  upper  tone  limit  and  the  loss  of 
hearing  for  speech. 

The  kind  and  the  degree  of  the  equilibrium  disturbances 
give  us  valuable  signs  of  the  intensity  of  the  labyrinth  af- 
fection, especially  for  its  surgical  importance ;  more  so  than 
the  lack  of  caloric  reaction,  the  great  value  of  which  con- 
sists chiefly  in  making  manifest  a  latent  labyrinth  aflFection. 
The  more  severe  the  labyrinthine  symptoms  are,  the  more 
dangerous  is  the  affection  generally,  and  the  more  neces- 
sary is  the  opening  of  the  labyrinth. 

With  the  help  of  the  improved  diagnostic  methods  of  ex- 
amination and  especially  with  the  assistance  of  the  caloric 
reaction,  we  shall  generally  be  able  to  diagnose  the  disease 
of  the  labyrinth  before  the  operation.  This  is  naturally  of 
great  value,  for  we  can  begin  with  the  operation  well 
planned  in  advance. 

INDICATION  AND  PROGNOSIS  OF  THE  LABYRINTH  OPERATION. 

According  to  my  experience  the  labyrinth  operation  is  in 
general  not  dangerous ;  the  opening  of  the  vestibular  appa- 
ratus is  particularly  without  danger. 

The  technic  is  simple.  Danger  would  only  result  from  pene- 
tration of  the  inner  vestibular  wall  and  from  injury  to  the 
dura  in  the  inner  auditory  meatus.  But  this  injury  is  exceed- 
ingly easy  to  avoid  when  the  operation  is  performed  lege  artis, 
and  when  there  are  present  no  abnormal  conditions  such  as  are 
seen  in  the  ossification  of  the  labyrinth.  Moreover,  a  highly 
situated  jugular  bulb  can  scarcely  signify  an  appreciable  in- 
crease of  danger  to  life.  Indeed,  in  consequence  of  narrow- 
spaced  conditions,  a  small  mastoid  process,  strong  prominence 
of  the  lateral  sinus,  proximity  of  the  cerebellar  dura  may 
render  the  operation  difficult  to  such  a  high  degree  that  the 
correct  procedure  is  only  with  great  precaution  possible  with- 
out injury  to  the  adjacent  organs. 
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Moreover,  the  opening  of  the  cochlea  performed  lege  artis 
appears  to  be  unattended  by  danger,  but  having  practiced  the 
opening  of  the  cochlea  in  23  cases  only,  while  I  have  opened 
the  vestibule  over  100  times,  I  should  not  permit  myself  to 
make  a  positive  statement  upon  this  question. 

It  seems  certain,  however,  that  in  the  opening  of  the  cochlea 
injuries  to  the  adjoining  structures,  i.  e.,  the  dura  in  the  inner 
auditor}'  canal,  occur  much  more  readily,  and  may  be  regarded 
less  as  technical  faults  than  in  the  opening  of  Lhe  vestibule. 

Further,  we  have  come  to  the  conclusion  that  infection  of 
the  vestibule  renders  surgical  interference  necessary  much 
more  frequently  than  infection  of  the  cochlea. 

The  complications  of  the  deep  extradural  abscess,  of  empy- 
ema of  the  saccus  endolymphaticus,  and  of  cerebellar  abscess, 
occur  only  by  this  localization.  The  infection  invades  the  ves- 
tibular apparatus  through  the  oval  window  or  the  horizontal 
canal.  The  infectious  disease  is  much  more  frequent  than  the 
cochlear  malady,  and  more  extended  and  more  progressive. 
The  cochlear  affection  when  fatal  seems  to  have  a  slower 
course.  For  all  these  reasons  the  vestibular  apparatus  must 
come  first  in  our  consideration  of  operative  treatment. 

It  will  be  readily  admitted  that  disease  of  the  entire  laby- 
rinth represents  a  much  more  serious  malady  and  renders  the 
possibility  of  extension  to  the  meninges  decidedly  easier  than 
when  only  a  single  portion  of  the  labyrinth  is  infected.  A 
wanr'ng  to  us  are  the  four  cases  in  which,  after  a  successful 
vestibular  operation,  death  was  produced  by  meningitis,  gran- 
ulations being  scraped  out  of  the  vestibule  a  long  time  after 
the  operation,  or.  concurrently  with  this  scraping  out. 
Thiersch's  skin  transplantation  being  performed. 

These  cases  demonstrate  to  us  that  perfect  freedom  from 
danger  is  not  guaranteed  even  upon  the  evidence  of  the  safety 
of  the  operation ;  danger  to  life  may  still  arise  from  the  subse- 
quent treatment.  These  dangers,  however,  diminish  if  they 
are  anticipated,  and.  accordingly,  the  Thiersch's  skin  trans- 
plantation, as  well  as  the  curetting,  must  be  used  with  the 
greatest  care,  or  he  entirely  avoided. 

VVIiat  indications  are  to  be  derived  from  our  observations? 

If  we  appreciate  the  freedom  from  danger  of  the  opening, 
of  the  vestibular  portion  and  consider  the  dangers  resulting 
from  subsequent  treatment  as  avoidable,  we  should  be  able  to 
set  up  the  principle,  as  soon  as  labyrinth  disease  has  been 
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diagnosed  in  one  of  its  principal  parts,  that  the  operation  is 
admissible  in  every  case  in  the  face  of  the  dangers  which  may 
arise  to  the  patient  from  labyrinthine  disease.  I  may  state 
here  that  in  this  time  of  observation  I  have  seen  ten  fatal  cases 
among  190  cases  of  decided  labyrinthine  disease  in  which  only 
the  middle  ear  was  operated  upon.  The  labyrinth  operation 
was  naturally  done  in  the  most  severe  cases.  We  have  indeed 
acquired  evidence,  from  a  great  number  of  positively  diagnosed 
cases  of  disease,  at  least  of  the  vestibule  portion,  in  a  great 
number  of  cases,  the  labyrinthine  disease  does  not  end  fatally, 
nor  in  a  chronic  ailment,  but  in  a  spontaneous  cure. 

In  my  opinion  there  is  not  the  slightest  doubt  that  in  the 
majority  of  these  cases  disease  of  the  entire  vestibular  portion 
has  been  present,  even  though  single  or  numerous  instances  of 
it  may  be  regarded  as  circumscribed  disease  of  the  semicircular 
canal.  We  often  found,  a  long  time  after  the  cure,  negative 
caloric  reaction.  We  see  from  this,  without  doubt,  that  the 
labyrinthine  disease,  in  many  cases,  ends  in  spontaneous  cure, 
also  that  it  does  not  always,  in  fact,  incline  to  progression,  but 
the  cure  results  slowly  and  labyrinthine  symptoms  lasts  a  long 
time.  The  labyrinth  operation  is  permissible  in  every  diffuse 
infect'ous  disease  of  the  entire  labyrinth  or  of  one  of  its  two 
portions,  especially  of  the  vestibule. 

The  operation  should  not  be  performed  when  it  is  a  ques- 
tion of  circumscribed  disease  in  the  labyrinth  wall  or  in  one  of 
the  semicircular  canals ;  when  the  labyrinthine  disease  is  com- 
plicated with  infectious  processes  in  the  posterior  cranial  fossa, 
seldom  in  the  middle  one ;  meningitis  serosa,  cerebellar 
abscess ;  caries  necrotica  of  the  pyramid.  As  a  rule  this  ap- 
plies to  the  horizontal  semicircular  canal. 

When  can  circumscribed  semicircular  canal  disease  be  diag- 
nosticated and  consequently  labyrinthine  operation  be  omitted? 

1.  When  the  labyrinthine  symptoms  are  not  present  in  ex- 
cess. 

2.  When  the  function  of  the  cochlea  is  not  destroyed. 

3.  When  the  caloric  reaction  is  marked,  or  at  least  well 
present. 

4.  When  the  fenestra  ovalis  is  intact. 

5.  When  acute  middle  ear  sui>puration  is  wanting,  because 
of  the  tendency  to  diffuse  labyrinthitis. 

Carious  processes  on  the  outside  of  the  labyrinthine  capsule 
cannot  be  a  reason  for  performing  the  opening  of  the  laby- 
rinth. 
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Operation  is  strongly  indicated: 

I.  ^Vhere  serious  disease  of  the  entire  labyrinth  or  one  of 
its  two  parts  is  present,  usually  the  vestibule  being  affected. 

II.  When  in  stapes  luxation,  after  24  hours,  the  symptoms 
present  are  increasing  nystagmus,  equilibrium  disturbances  and 
coated  tongue,  growing  worse.  If  there  is  fever,  it  is  then 
most  necessary  to  operate. 

When  is  the  seri'"i«^  /i;cf.-,ce  of  the  labyrinth  or  of  the  vesti- 
bule alone? 

1.  In  acute  middle  car  >upi)uration  every  vestibular  disease 
is  serious  and  dangerous,  and  every  fistula  in  the  semicircular 
canal  is  to  be  regarded  as  a  sign  of  a  present  or  imminent  af- 
fection of  the  entire  vestibular  apparatus. 

2.  (a)  Upon  acute  appearance  of  severe  labyrinthine  symp- 
toms. 

(b)  Especially  in  severe  labyrinthine  symptoms,  not  aris- 
ing from  pressure  of  cholesteatomata,  granulations,  pus  on  the 
perforated  horizontal  semicircular  canal,  the  caloric  reaction 
lacking. 

3.  When,  under  observation,  the  caloric  reaction  is  lacking 
or  diminishing,  the  function  of  the  cochlea  diminishes,  the  ves- 
tibular symptoms  become  gradually  worse. 

4.  Fever,  without  other  causes. 

5.  In  cerebellar  complications  in  the  posterior  cranial  fossa, 
especially  meningitis  serosa. 

6.  Severe  labyrinthine  disease  is  further  recogrilzable  dur- 
ing the  operation  by 

(a)  .\ppearance  of  pus.  granulations  from  the  fenestra 
ovalis  or  another  fistula. 

(h)  More  extensive  necrosis,  especially  at  the  vestibular 
wall. 

Caloric  reaction  will  be  lacking  or  decreased  except  in  1 
and  2.  in  which  it  may  be  reduced.  Its  absence,  however,  is 
not  necessary,  since  it  alone  does  not  prove  the  presence  of  a 
severe  affection. 

I  adhere  most  decidedly  to  the  indication  for  operating  in 
severe  labyrinthine  symptoms,  not  arising  from  the  middle  ear. 
Only  when  they  have  existed  for  a  long  period  and  the  vesti- 
bular reaction  is  well  maintained,  as  well  as  the  cochlear  func- 
tion, can  one  expect  the  result  of  the  radical  operation.  I  lost 
a  few  patients  because  in  spite  of  severe  labyrinthine  symptoms 
I  could  not  make  up  my  mind  to  operate  at  once. 
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METHODS  OF  OPERATION. 


In  opening  the  vestibule  I  have  for  fifteen  years  employed 
two  methods,  which  I  made  public  in  various  papers  in  the 
years  1893-1900.  One  method  accomplishes  the  exposure  of 
the  vestibule,  inside  the  temporal  bone,  by  following  along  the 
horizontal  semicircular  canal ;  the  other  one  by  removing  the 
posterior  wall  of  the  petrous  bone  from  the  posterior  cranial 
fossa  at  the  upper  crus  from  the  lower,  and  at  the  posterior 
crus  from  the  upper  canal,  as  well  as  at  the  posterior  crus  from 
the  horizontal  semicircular  canal.  Injury  to  two  organs  must 
be  avoided — to  the  facialis  in  front,  which  may  occur  in  the 
first  method ;  to  the  dura  behind,  which  may  occur  in  the  sec- 
ond method. 

With  a  high  position  of  the  jugular  bulb  and  the  fossa  jugu- 
laris,  a  lesion  of  the  bulbus  is  also  possible,  and  if  the  fossa 
jugularis  stretches  very  high  up  into  the  temporal  bone  the 
bulbus,  especially  when  the  opening  is  made  from  behind,  may 
be  very  much  in  the  way  of  the  operation,  even  making  it  im- 
possible. A  lesion  of  the  inner  wall  of  the  vestibule,  with  in- 
jury to  the  dura  of  the  internal  auditory  canal,  is  almost  im- 
possible, if  the  operation  is  properly  performed.  But  caution 
is  necessary,  the  wall  in  part  being  very  thin.  Injury  to  the 
dura  in  the  meatus  would  have  fatal  results.  I  once  saw  death 
result.  Opening  of  the  internal  auditory  meatus  is  quite  possi- 
ble, if  one  Joses  the  direction  and  penetrates  above  or  behind 
the  vestibule  into  the  petrous  bone,  instead  of  forwards  and 
downwards  into  the  vestibule. 

OPENING  ALONG  THE  HORIZONTAL  SEMICIRCULAR  CANAL — 
SEMICIRCULAR  CANAL  OR  TYMPANAL  METHOD. 

I  usually  begin  the  operation  by  removing  the  upper  half  of 
the  horizontal  semicircular  canal,  and  thus  fix  upon  the  an- 
terior crus  of  the  horizontal  canal  the  limit  below  which  one 
may  not  go.  By  operating  carefully  it  is  always  possible  to 
preserve  the  lower  wall  of  the  anterior  crus ;  then  the  facial 
nerve  is  protected  from  lesion.  At  the  posterior  crus  I  re- 
move the  whole  canal  and  to  keep  away  from  the  roof  of  the 
vestibule.  I  also  remove  the  bone  under  this  part  of  the  hori- 
zontal canal  in  the  direction  sloping  down  to  the  back,  taking 
the  very  greatest  precautions  with  regard  to  the  facialis, 
which  lies  in  front. 

The  stapes  plate  reaches  with  its  posterior  margin  about  the 
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lateral  boundary  of  the  vestibule  and  takes  up  a  middle  posi- 
tion between  horizontal  and  vertical.  By  this  and  by  the  ex- 
tension of  the  ampullar  extremities  of  the  horizontal  and  up- 
per canal,  the  upper  portion  of  the  vestibule  leads  toward  the 
front- 

If  I  penetrate  in  this  way  by  the  anterior  crus  in  the  dircc- 
of  the  canal,  and  above  its  lower  wall  towards  the  vestibule, 
and  by  the  posterior  crus  close  to  its  posterior  and  lower  edge, 
I  have  selected  a  large  portion  of  the  lateral  wall  of  the  ves- 
tibule as  the  place  of  attack. 

Thus  it  is  easy  to  open  the  vestibule  either  in  its  posterior 
lower  part,  or  near  the  ampulla  of  the  horizontal  semicircular 
canal.  According  to  the  pathologic  changes,  the  vestibule  is 
to  be  opened  here  or  there,  in  front,  above,  or  at  the  posterior 
orifice  of  the  semicircular  canal ;  in  cases  without  fistulae,  in 
the  described  way,  along  the  horizontal  semicircular  canal,  in 
the  direction  of  the  oval  window,  parallel  with,  behind,  and  a 
little  below  the  facial  bridge.  Thus  the  facialis  is  surely  pro- 
tected from  lesion. 

The  direction  in  which  we  have  to  seek  the  anterior  wall  of 
the  vestibule  is  indicated  not  only  by  the  anterior  crus  of  the 
horizontal  semicircular  canal,  which  might  lead  us  astray  by 
its  long  extended  position,  but  also  by  the  fenestra  ovalis, 
which  we  can  in  any  case  precisely  locate  by  the  introduction 
of  a  hooked  probe.  In  cases  of  narrowing  of  the  vestibule  by 
new  formation  of  bone  we  must  expose  the  front  part,  at  the 
same  time  preserving  the  portion  of  bone  which  supports  the 
lower  wall  of  the  anterior  crus,  as  a  bridge.  We  penetrate 
behind  and  parallel  with  this  bony  ridge,  inwards,  downwards, 
forwards,  in  the  direction  of  the  fenestra  ovalis.  If  the  vesti- 
bule is  found,  the  examination  with  a  hooked  probe  will  give 
a  certain  opinion  as  to  the  size,  form  and  position  of  the  cavity. 
The  lateral  wall  may  easily  be  felt  with  the  probe,  and  then 
neatly  removed  with  a  narrow  chisel  or  burr. 

If  one  wishes  to  obtain  information  of  the  contents  of  the 
vestibular  apparatus,  the  chisel  is  to  be  preferred.  To  prevent 
the  anterior  crus  from  snapping  off,  the  burr  is  the  better  in- 
strument. By  using  necessary  caution  and  by  experience  the 
facialis  need  not  be  exposed.  It  is  of  the  greatest  importance 
to  use  the  chisel  as  a  plane,  and  to  plane  off  shaving  after 
shaving. 

It  is  of  importance  to  reach  the  deepest  point  of  the  vesti- 
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bule,  to  lay  l^are  its  floor,  to  smooth  the  way  to  it  properly, 
and  to  arrange  that  it  may  be  seen  at  a  glance.  By  exposing 
the  lower  orifice  of  the  inferior  semicircular  canal  we  enlarge 
the  cavity  of  the  vestibule  downwards,  and  by  exposing  the 
common  orifice  of  the  vertical  semicircular  canal  we  enlarge 
it  at  the  back.  The  burr  is  eminently  adapted  to  enlarge  the 
vestibule  towards  the  back,  either  to  reach  diseased  bone  lying 
behind  the  labyrinth  better,  or  to  create  below  more  favorable 
conditions  for  wounds,  with  or  without  exposure  of  the  dura. 

Finally  I  expose  the  ampulla  from  the  upper  vertical  semi- 
circular canal,  and  then  consider  the  operation  completed. 
Only  very  rarely  do  I  follow  up  all  the  canals,  opening  them 
in  their  full  length,  starting  from  the  cavity  of  the  wound. 

The  disease  in  the  canals  is  usually  slight,  and  after  expos- 
ure of  the  orifices  into  the  vestibule,  the  conditions  for  healing 
are  specially  favorable  in  them.  It  is  not  necessary  to  expose 
it  further  from  the  fenestra  ovalis.  Only  if  the  edge  of  the 
fenestra  ovalis  itself  is  diseased,  or  the  wall  of  the  labyrinth 
is  affected,  and  an  operation  on  the  cochlea  becomes  necessary, 
do  we  consider  it  expedient  to  scrape  and  enlarge  the  fenestra 
ovalis  with  the  burr.  In  general  I  warn  against  this,  especially 
aga'nst  vigorously  enlarging  the  fenestra  ovalis  towards  the 
back  and  below,  for  the  bridge  which  supports  the  facialis  is 
thus  made  narrower  and  necrosis  is  facilitated.  As  a  rule  I 
employ  this  semicircular  canal  method.  In  fact  I  consider  it 
the  obvious  method,  in  the .  ordinary  forms  of  labyrinth  dis- 
ease, pointing  to  the  safest  way.  Any  danger  to  life  is  out  of 
the  question,  is  impossible. 

I  should  most  emphatically  reject  all  attempts  to  arrive  at 
an  opening  of  the  vestibule  from  the  fenestra  ovalis  only.  The 
widening  of  the  passage  is  too  inconsiderable,  and  can,  in  my 
opinion,  not  be  of  sufficient  use.  even  if.  by  widening  dftwn- 
wards  to  the  back,  the  opening  can  be  enlarged  to  the  floor 
of  the  vestibule.  The  cases  which  are  cured  by  this  method 
of  operation  would  in  all  probability  have  healed  quite  spon- 
taneously. 

ENDOCRANIAL    METHOD, 

I  have  much  more  rarely  employed  the  second  method  of 
exposing  the  vestibular  apparatus  after  removing  the  posterior 
wall  of  the  petrous  bone  and  widely  opening  the  posterior,  and, 
when  necessary,  the  middle  cranial  fossa.  I  performed  this 
operation  for  the  first  time  in  the  year  1895,  in  the  case  of  a 
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deep  extradural  abscess  which  had  penetrated  into  the  laby- 
rinth. In  the  same  year  I  also  indicated  the  circumstances  un- 
der which  I  considered  it  right  to  employ  this  method.  In 
Blau's  Encyclopedia  I  have  fully  described  both  methods. 

The  removal  of  the  posterior  wall  of  the  pyramid  as  far  as 
the  labyrinth  wall  follows  the  radical  operation.  Starting  from 
the  back,  the  labyrinth  is  now  removed  as  far  as  the  middle 
of  the  horizontal  semicircular  canal. 

One  begins  by  chiseling  away  the  lower  vertical  semicircular 
canal,  the  fKJSterior  crus  of  the  upper  one  and  adds  to  the  re- 
moval of  the  posterior  half  of  the  horizontal  one.  The  ex- 
iwsure  of  the  posterior  part  of  the  vestibule  is  easy  and  with- 
out danger.  W'orking  at  the  dura  of  the  cerebellum  at  this 
great  depth  is  not  quite  so  free  from  danger  on  account  of  the 
fixation  of  the  dura  here  to  the  aqueductus  vestibuli.  The 
dura  occasionally  tears,  fluid  runs  off,  and  even  if  the  cases 
mostly  take  a  favorable  turn,  one  cannot  be  certain  of  a  good 
result.  I  have  seen  such  cases  end  fatally.  In  order  to  expose 
the  anterior  wrtion  of  the  vestibule  thoroughly,  one  must 
remove  .some  bone  behind  the  anterior  crus  of  the  horizontal 
sem'circular  canal  and  parallel  to  it. 

The  anatomic  conditions  at  the  temporal  bone  are  sometimes 
very  complicated,  and  abnormal  position  and  development  of 
single  parts  may  render  the  carrying  out  of  this  method  sim- 
ply impossible.  Such  conditions  may  be  seen  where  the  fossa 
jugularis  has  developed  extremely  high  up  and  immediately 
behind  the  vertical  semicircular  canal  high  inside  the  pyramid. 
The  disease  of  the  bone  in  rare  cases  goes  deeper  still,  so  as 
to  compel  one  to  penetrate  at  the  posterior  pyramid  wall  as 
far  as  the  porus  acusticus  intemus.  It  seems  to  me  inadmissi- 
ble to  lay  down  this  as  a  rule,  although  it  has  been  proposed. 
We  have  to  remove  that  which  is  necessary,  not  that  which 
is  possible.  This  endocranial  method  takes  place  in  all  com- 
plications in  the  posterior  cranial  fossa,  and  in  all  diseases  of 
the  bone  which  reach  as  far  as  the  posterior  pyramid  plane 
(floor).  Here,  also,  the  horizontal  semicircular  canal,  so  easily 
recognizable,  serves  best  as  a  means  of  direction  and  guidance. 

It  is  desirable  also  expose  the  anterior  portion  of  the  vesti- 
bule in  such  a  way  that  a  sufficient  view  may  be  obtained  from 
the  auditory  canal  and  the  treatment  thus  carried  out.  The 
small  portions  of  bone  which  impede  the  view  from  the  side 
and  front  may  be  removed  without  danger  to  tfie  facialis. 
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Besides  the  entire  removal  of  all  diseased  matter  from  the 
portion  of  the  vestibule,  this  method  has  the  advantage  of  be- 
ing absolutely  safe  for  the  facialis.  If  the  exposure  of  the 
front  portion  of  the  vestibule  is  not  carried  out  exactly  from 
the  back  as  here  described,  the  enlargement  of  the  entrance 
of  the  fenestra  ovalis  downwards  and  backwards  is  indicated. 

This  method  is  recommended  by  Neumann  as  the  standard 
operation  in  the  opening  of  the  labyrinth,  and  is  generally 
performed.  I  cannot  commend  this  plan,  for  the  operation 
is  certainly  rendered  more  difficult  by  the  extensive  exposure 
of  the  cerebellar  dura,  and  involves  the  danger  of  perforation 
of  the  dura  and  imminent  meningitis.  The  more  rapid  heal- 
ing is  of  itself  no  sufficient  reason  for  the  regular  employment 
of  this  method.  Healing  would  take  place  even  more  quickly, 
if  the  whole  of  the  upper  wall  of  the  pyramid  were  removed. 

The  depression  of  the  temporal  dura  at  once  causes  a  quite 
considerable  lessening  of  the  cavity  of  the  operation,  but  this 
degeneration  does  not  always  mean  an  acceleration  of  the  heal- 
ing process.  It  may  very  frequently  have  an  extremely  detri- 
mental effect. 

I  endeavor  to  avoid  exposure  of  the  dura,  if  possible,  and 
consider  the  preservation  of  the  bony  edge  of  the  mastoid  an 
advantage  well  purchased  under  certain  circumstances,  even  by 
a  somewhat  slower  healing  process.  Still  I  wish  by  no  means 
to  express  the  opinion  that  in  this  way  healing  is  in  general 
delayed. 

The  semicircular  canal  method  is,  in  my  judgment,  very 
much  simpler  and  easier.  On  account  of  pathologic  changes, 
the  construction  of  the  temporal  bone  may  be  such  that  this 
method  is  by  far  the  easiest. 

In  a  serious  destruction  of  the  horizontal  semicircular  canal, 
where  it  is  perhaps  only  necessary  to  remove  1  or  2  mm.  of 
bony  substance  for  the  complete  opening  of  the  vestibule,  no 
one  will  propose  the  far  more  dangerous  and  troublesome,  and 
also  technically  difficult  operation  from  behind,  and  if  the 
facialis  should  have  to  be  entirely  destroyed  there  is  certainly 
no  reason  for  considering  this  method  the  standard  one. 

But  there  is  yet  another  objection  which  I  should  like  to  raise 
at  this  point,  and  that  is  as  to  the  name  which  has  lately  been 
given  to  this  method  of  operation.  Ten  years  ago  it  was 
known  as  my  method,  later  it  was  called  the  Neumann-Jansen 
method,  and  now  is  only  known  in  Vienna  as  Neumann's 
method. 
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Although  it  is  a  great  honor  to  me  that  my  method  should 
have  been  adopted  by  so  distinguished  a  surgeon,  and  although 
believing  that  the  opening  of  the  labyrinth  is  not  a  difficult 
feat  for  another  to  have  done,  1  consider  it  my  duty  to  say  that 
I  wish  to  keep  the  share  that  I  have  had  in  the  invention  of 
this  method. 

OPERATION    UPON  THE  COCHLEA. 

Although  formerly  I  proposed  the  complete  removal  of  the 
c  )chlea,  and  have  often  performed  it,  I  have  restricted  more 
recently  myself  to  the  removal  of  the  promontory  and  the 
exposure  of  the  lower  cochleal  whorl  for  the  preservation  of 
the  modiolus.  I  have  grown  cautious,  having  seen  one  case 
end  fatally  in  which,  after  complete  removal  of  the  cochlea, 
the  dura  in  the  interior  auditory  canal  was  perforated  by  prob- 
ing, and  discharge  of  the  fluid  lasted  several  days. 

In  order  to  obviate  this  with  safety,  it  is  necessary  to  limit 
oneself  to  the  removal  of  the  promontory,  to  the  exposure  of 
the  lower  cochlear  whorl  round  about  the  modiolus,  without 
injuring  the  modiolus  itself.  Should  one  inadvertently  or, 
owing  to  destruction  in  the  cochlea,  arrive  at  the  bottom  of  the 
inner  auditory  meatus,  the  probing  in  this  dangerous  region, 
and  the  opening  of  the  dura,  must  be  avoided.  Upon  the  open- 
ing of  the  subarachnoidal  space  the  cerebrospinal  fluid  ap- 
pears, mostly  to  a  considerable  extent  and  of  several  days' 
duration. 

In  order  to  guard  against  any  possibility  of  lesion  to  the 
subarachnoidal  space  it  seems  expedient  not  to  interfere  with 
the  modiolus  at  its  base,  but  to  leave  it  here  undisturbed. 
With  these  propositions  of  Richards  I  entirely  concur.  . 

When  the  cochlea  in  the  interior  has  become  transformed 
into  a  bed  of  sequestra,  pus  and  granulations,  the  removal  can 
be  eflFected  without  danger  by  means  of  the  gouge.  I  generally 
perform  the  operation  either  with  a  chisel  or  a  burr,  the  small- 
est chisel  by  preference,  beginning  with  the  enlargement  of 
the  fenestra  ovalis  towards  the  front  below.  If  the  burr  is 
used,  the  mode  of  operation  is  very  simple ;  it  is  introduced 
into  the  fenestra  ovalis,  the  bone  is  chipped  off  towards  the 
front  below  at  the  promontory,  corresponding  to  the  lower 
cochlear  whorl. 
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The  subject  of  this  paper  is  so  very  large  that  only  a  few  of 
the  newer  phases  of  the  pathology  can  be  mentioned. 

In  the  temporal  bone  we  have  to  consider  the  pathology  of 
cavities  lined  with  mucoperiosteum ;  cavities  of  varying  size 
and  shape  with  walls  of  paper  thinness  to  walls  of  several  milli- 
meters thick ;  mastoid  cells  filled  with  air  and  cells  filled  with 
bone  marrow.  Underlying  the  mucoperiosteum,  we  must  con- 
-sider  the  pathology  of  the  bone  of  varying  character  from  soft 
bone  to  bone  of  ivory-like  hardness.  Within  the  bone  we  have 
muscles  and  nerves ;  there  is  the  membranous  labyrinth ;  there 
,are  blood  vessels  and  the  lymphatics — in  fact  within  and  bor- 
dering the  temporal  bone  (dura  and  brain)  we  have  to  deal 
with  a  great  number  of  different  tissues.  We  also  have  the 
pathology  of  wounds  to  consider.  Why  one  wound  heals 
readily  and  another  refuses  to  heal.  Again,  the  pathology  of 
the  infant  varies  from  that  of  the  adult,  as  the  anatomy  varies. 

Let  us  first  take  up  the  pathology  within  the  anatomic  mid- 
dle ear  and  then  pass  to  the  pathology  of  structures  without 
the  middle  ear,  the  latter  of  which  are  the  so-called  complica- 
tions of  suppurative  diseases  of  the  temporal  bone. 

I. — PATHOLOGY   WITHIN   THE    MIDDLE  EAR. 

We  are  all  familiar  with  the  pathologic  changes  so  well  de- 
scribed by  Korner,  Grunert  and  Bezold  in  their  text  books  on 
acute  and  chronic  suppurative  diseases  of  the  middle  ear, 
so  we  will  pass  on  to  mastoiditis.  P.  T.  Hald  (Zeit.  f.  Ohrenh., 
liii  Bd.,  S.  281)  has  taken  the  specific  gravity  of  pus  in  acute 
middle  ear  suppurations.     He  says  if  the  specific  gravity  is 
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over  1045  one  should  think  of  an  empyema  of  the  mastoid. 
From  1046  to  1047  and  over  the  diagnosis  is  assured. 

The  Pathology  of  the  Mastoid  Cell. — The  mastoid  cell  may 
be  pneumatic  or  diploetic.  containing  air  or  bone  marrow,  so 
we  may  have  disease  of  the  mucous  membrane  extending  to 
the  bone,  causing  an  osteitis  in  the  one  case  or  a  disease  of 
the  bone  marrow  or  osteomyelitis  in  the  other  case.  Pneumatic 
cells  may  be  divided  by  mucous  septa,  as  seen  in  Fig.  1.  In 
these  air  cells  there  are  usually  several  processes  going  on 
singly  or  all  at  the  same  time:  First,  there  may  be  a  lack  of 
air ;  a  partial  or  complete  vacuum  with  its  resulting  passive 
hyperemia  and  transudation.  Second,  there  may  be  bacterial 
invasion  of  the  mucoperiosteum  with  active  hyperemia  and 
round  cell  infiltration  (Fig.  2)  ;  in  infants  there  may  be  swelling 
of  myxomatous  tissue,  so  well  illustrated  by  Preysing  in  "Otitis 
Media  der  Saugling."  By  this  process  the  air  space  may  be 
nearly  occluded.  The  pavement  epithelium  is  loosened  from 
the  submucosa  and  the  exudate  may  be  so  great  that  all  of  the 
air  space  is  obliterated,  and  then,  third,  pressure  begins  its 
destructive  work.  Pressure  shuts  off  the  blood  supply  and 
kills  the  mucoperiosteum  and  secondarily  the  bone.  The  press*, 
ure  is  the  greater  since  it  is  confined  in  a  cavity  nearly  sur- 
rounded by  bone.  Besides  the  pressure  we  have  the  toxic  ef- 
fects of  the  bacteria,  which  depend  on  the  virulence  of  the 
bacteria. 

Fig.  3  shows  a  mastoid  cell  in  an  acute  suppurative  disease 
of  the  mastoid,  operated  on  by  Dr.  E.  A.  Crockett,  of  Boston. 
The  mucoperichondrium  is  strongly  infiltrated  on  the  inferior 
side  with  necrosis  of  the  mucoperichondrium  and  hemorrhage 
into  the  pneumatic  space.  Preysing  shows  in  his  book  some 
mastoid  cells  with  the  vessels  in  the  submucosa  filled  with 
thrombi. 

Figs,  4  and  5  show  pus  in  cells  of  a  rachitic  child  who,  ac- 
cording to  clinical  diagnosis,  died  of  diphtheria.  The  mastoid 
cells  are  filled  with  pus.  The  mucoperiosteum  has  been  de- 
stroyed. Fig.  6,  a  portion  of  Fig.  5,  shows  the  destruction  of 
the  bone  by  osteoclasts.  The  milder  types  of  suppuration  with 
formation  of  granulations  are  shown  by  Preysing.  Granulo- 
mata  may  be  protective  or  obstructive  in  their  action,  depend- 
ing upon  their  position. 

Dr.   Coutade   writes   of  three   cases   of  serous  mastoiditis 
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where  15  to  20  cc.  of  a  yellow  lemon-colored  serum  contain- 
ing some  mucus  was  found  at  operation.  These  patients  had 
meningeal  symptoms. 

Tubercular  mastoditis  in  children.  Henrici  says  less  than 
one-sixth  of  all  mastoiditis  in  infants  are  tubercular.  There 
may  be  a  hematogenous  primary  osseous  infection  with  normal 
state  of  the  tympanic  cavity  and  antrum,  with  formation  of 
sclerotic  bone  and  granulations  in  mastoid  cells  the  size  of 
small  peas,  and  fistulae.  The  swelling  of  lymphatic  glands 
over  the  mastoid  is  not  characteristic  of  tuberculosis. 

Isemer  (Archiv.  f.  Ohrcnh.,  Ixvii  Bd.,  S.  97,  1906)  reported 
in  detail  forty  cases,  and  stated  that  tubercular  mastoiditis  oc- 
curs in  the  first  half  of  the  years  of  childhood  more  frequently 
than  usually  supposed ;  about  thirteen  per  cent  of  all  cases  of 
mastoiditis  were  tubercular,  agreeing  with  Henrici. 

About  half  of  these  tubercular  mastoiditis  cases  are  primary, 
that  is,  originate  by  the  way  of  the  blood  channels ;  the  other 
half  are  secondary,  mostly  progressing  from  tubercular  dis- 
eased lymphatic  tissue  in  the  nasopharynx.  The  surest  proof 
for  a  tubercular  disease  of  the  mastoid  is  obtained  from  mi- 
croscopic investigations  of  the  diseased  parts ;  less  certain  are 
animal  experiments.  Haike  described  three  cases  of  primary 
tuberculosis  and  two  of  secondary  from  the  lungs  of  infants. 
Paralysis  of  the  facial  nerve  occurred  after  a  few  days  with 
rapid  destruction  of  the  temporal  bone.  In  three  weeks  there 
were  destruction  of  the  ossicles  and  suppuration  of  the  laby- 
rinth. 

In  diabetes  Grossmann  says  (Beitr.  z.  Ohrenh.  Festsch.  zu 
Lucae's  70  Geburtstag,  S.  353)  :  "The  mastoid  is  more  readily 
diseased  than  in  those  patients  without  diabetes.  In  otitis 
media  with  diabetes  72.7  per  cent  had  mastoiditis,  while  of 
cases  without  diabetes  56.3  per  cent  had  masto'ditis.  The  cause 
is  due  to  the  lessened  resorptive  activity  and  greater  frailty  of 
the  mucous  membrane ;  a  result  of  early  arteriosclerosis,  which 
occurs  in  most  diabetics  together  with  the  altered  composition 
of  the  body  fluids.  There  is  no  special  form  of  diabetic  mas- 
toiditis." 

Wolff  (Zeitschr.  f.  Ohrenh.,  liv  Bd..  1907.  S.  322)  wrote  an 
interesting  paper  on  recurrent  mastoiditis.  For  example,  fol- 
lowing acute  middle  ear  inflammation,  a  mastoiditis  occurs  with 
formation  of  abscess;  the  disease  heals  after  operation  com- 
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plctcly,  but  after  a  longer  or  shorter  intermission  in  conse- 
quence of  a  new  otitis  an  abscess  quickly  forms.  This  process 
may  be  repeated  several  times.  The  intennission  varies  from 
four  months  to  three  and  one-half  years.  I  have  had  two  cases 
where  there  was  a  recurrence  after  mastoid  operation  due  to 
trauma,  one  playing  football  and  the  other  struck  in  playing. 
Both  healed  quickly  with  great  retraction  of  the  scar. 

Be  cold's  mastoiditis  and  grazntating  abscesses  from  the  mas- 
toid. I  have  seen  a  few  cases  of  acute  mastoiditis  where  on 
operation,  the  antral  cells  were  macroscopically  normal,  with 
the  tip  cells  filled  with  pus  and  a  perforation  extending  into  the 
neck  muscles.  The  pus  may  pass  from  the  tympanic  sinus 
internal  to  the  facial  canal  to  the  tip,  or  the  pus  may  take  V'oss's 
route  in  operative  work  on  the  jugular  bulb,  the  infection  not 
spreading  by  way  of  the  antrum. 

Engelhardt  {Zcitschr.  f.  Ohrenh.,  liv  Bd.)in  an  article  on 
otogenous  gravitating  abscesses  g^ves  eight  ways  in  which  re- 
tropharyngeal abscesses  occur,  as  follows: 

1.  Through  direct  rupture  of  an  osteomyelitic  or  tuber- 
cular focus  from  the  diseased  petrous  bone  to  the  throat 
(Muck.  Klug  and  others). 

2.  Through  spreading  of  inflammation  from  the  middle 
ear  along  the  tensor  tympani  or  progressing  directly  in  the 
tissue  around  the  tube  (Kien,  Haug,  Blau,  and  others). 

3.  Through  the  floor  of  the  antrum  to  the  anterior  wall  of 
the  auditory  canal  spreading  to  the  retropharyngeal  space 
avol. liner  or  not  avoiding  the  articulation  of  the  jaw  (Kien). 

rom  the  tympanic  cavity  with  resulting  perforation 
into  mc  articulation  of  the  jaw,  and  from  there  spreading  to  the 
retropharyngeal  space  (Gruber). 

5.  From  subdural  (DeRossi)  or  extradural  (Bramstein) 
suppuration  from  the  posterior  fossa  of  the  skull  with  result- 
ing perforation. 

6.  Spreading  of  sinus  thrombosis  through  the  superior  and 
inferior  petrosal  sinuses  to  the  basillar  plexus ;  secondary  supH 
puration  of  the  same  with  formation  of  a  retropharyngeal  ab- 
scess (Schultze). 

7.  From  peribulbar  abscesses  which  spread  horizontally 
tmder  the  base  of  the  skull  resulting  in  perforation  of  the  retro- 
pharvTigeal  space  (Jansen,  Grunert). 

8.  Through  the  lymphatics  with  secondary  suppuration  of 
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retropharyngeal  glands  after  acute  suppuration  of  the  middle 
ear  (Most). 

II. — PATHOLOGY  OF  STRUCTURES  WITHOUT  THE  MIDDLE  EAR. 

I  can  quote  only  a  few  facts  relating  to  labyrinthitis.  There 
are  many  disputed  points  in  this  field  of  otology. 

Macroscopic  reports  of  labyrinth  suppuration  are  of  little 
worth ;  they  must  be  microscopic. 

Labyrinthitis  in  epidemic  cerebrospinal  meningitis.  Goerke 
(Verhandl.  d.  Deutsch.  Otol.  Gesell,  xv,  S.  227,  1906)  found 
on  examining  nineteen  temporal  bones  that  the  internal  ear 
was  affected  seventeen  times ;  changes  were  only  found  in  the 
basal  turn  of  the  cochlea.  Eleven  times  infection  spread  along 
the  acoustic  nerve,  once  along  the  aquaeductus  vestibuli,  and 
three  times  through  the  aquaeductus  cochleae. 

Oscar  Wagener  (Archiv.  f.  Ohren.,  Ixviii  Bd.,  S.  272,  1906) 
considers  the  aquaeductus  vestibuli  as  a  path  for  infection  to 
pass  from  the  vestibule  to  the  brain.  E.  P.  Frederick  in  his 
book,  "The  Suppuration  of  the  Labyrinth  of  the  Ear,"  1905, 
considers  the  formation  of  an  empyema  of  the  sac  as  possible 
only  in  extensive  suppuration  of  the  labyrinth  and  only  at- 
tributes to  it  the  importance  of  an  extradural  abscess.  Wag- 
ener found  in  the  literature  twenty-eight  cases  which  had  been 
autopsied ;  only  three  had  been  studied  microscopically.  In  all 
these  cases  the  labyrinth  was  found  diseased.  Politzer  re- 
ported the  only  case  where  there  was  no  doubt.  Wagener 
concludes  that  the  migration  of  pus  from  the  labyrinth  into 
the  sac  by  way  of  the  aqueduct  of  the  vestibule  is  excessively 
rare. 

Goerke  says  that  suppuration  of  the  labyrinth  extending  to 
the  dura  can  only  pass  through  the  nerve  canals  and  the  aquae- 
ductus cochleae.  The  ductus  endolymphaticus  quicklv  fills  up 
with  newly  formed  connective  tissue.  Lange  (Bcitrdge  zur 
Anat.  Physio.  Path.  u.  s.  w.  des  Ohren.  der  Nase  und  des 
Kehlkopf..  Band  1,  H.  1-2.  Jan.  20.  1908)  found  in  three  cases 
of  severe  labyrinth  suppuration  necrosis  of  the  aquaeductus 
vestibuli  to  the  aperatura  externa,  then  normal  cells  and  normal 
saccus  endolymphaticus. 

Next,  we  may  consider  extradural  abscess  or  so-called  epi- 
dural abscess  and  subdural  abscess  or  intrameningeal  abscess. 
Extradural  abscess  is  a  collection  of  pus  between  the  temporal 
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bone  and  dura  mater.  According  to  Citelli  {Archivio  italiano 
di  otolocia,  etc.,  Bd.  xviii,  H.  2.  S.  151)  on  otitic  extradural 
abscess  he  came  to  the  following  conclusions: 

1  Extradural  abscesses  are  caused  as  often  by  acute  as  by 
olironic  suppurations  of  the  ear. 

2.  They  occur  as  often  in  the  posterior  as  in  the  middle 
fossa.    Gnmert  says  most  often  in  the  posterior  fossa. 

3.  Trtie  extraflnral  abscess  is  the  rarest  of  such  suppura- 
tions. 

Subiiural  Abscess. — A  collection  of  pus  between  the  inner 
surface  of  the  dura  and  the  arachnoid.  Pure  subdural  sui>- 
puration  is  rare  since  before  pus  or  pathc^enic  germs  have 
time  to  form  an  inflammatory  agglutination  on  the  inner  sur- 
face of  the  dura  they  generally  spread  over  the  brain  and  de- 
velop a  diffuse  suppurative  leptomeningitis. 

Perisinuous  abscess  generally  forms  before  sinus  thrombosis 
but  may  form  after  sinus  thrombosis,  causing  a  renewed  tem- 
perature and  phlebitis. 

Kramm  (Zeit.  f.  Ohrenh.,  Bd.  liii,  H.  1-2)  describes  oblit- 
eration of  the  sinus  by  compression  and  phlebitis  by  extradural 
abscess  without  an  inflammatory  thrombosis  in  children.  Leut- 
ert  does  not  believe  this. 

V.  Uchermann  (Archiv.  f.  Ohren.,  Bd.  Ixxi)  on  otogenous 
pyemia  and  otogenous  infectious  sinus  thrombosis  makes  the 
following  distinction : 

"In  otogenous  pyemia,  so-called,  there  is  no  formation  of 
thrombi  and  fever  is  caused  through  absorption  of  pyogenic 
bacteria  and  their  toxins. 

The  metastases  are  always  in  the  covering  of  the  connec- 
tive tissue  and  mucous  cavities  or  in  the  joint  cavities,  some- 
times in  the  pleural  cavit'es.  not  in  the  lungs.  In  infectious 
<;inus  thrombosis  one  finds  inflammation  in  the  sinus  wall  with 
partial  (parietal)  or  complete  Cobstructing)  formation  of 
thrombus.  The  fever  is  not  necessarily  pyemic  and  becomes  so 
only  through  suppuration  of  the  thrombus  mass  and  through 
metastases  of  the  parts  to  the  kidneys,  spleen,  and  to  the  lungs 
Otogenous  pyemia  may  start  from  acute  suppurative  processes 
in  the  tympanic  cavity  and  mastoid  cells,  sometimes  from  the 
labyrinth.  Infective  sinus  thrombosis  is  mostly  from  chronic 
processes.  These  forms  are  purely  typical.  In  both  forms  the 
picture  may  change  according  as  the  fever  has  more  the  char- 
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acter  of  a  poisoning  (toxemia)  than  a  pyemia  (bacteremia). 
Such  cases  are  mostly  septicemic  eventually  septicopyemic.  In 
the  mixed  atypical  cases,  the  sinus  thrombosis  is  parietal. 
Hessler  collected  357  cases  of  sinus  thrombosis,  192  on 
the  right  side  and  165  on  the  left.  Korner  gives  as  a 
reason  for  the  greater  number  on  the  right  side  the 
fact  that,  as  a  rule,  the  right  sigmoid  fossa  is  deeper  in  the 
bone  than  the  left,  and  therefore  there  is  a  greater  surface  to 
be  attacked  in  case  of  infection.  Especially  is  this  the  fact 
when  the  mastoid  is  fully  developed.  Then  again  Dr.  G,  D. 
Cohen-Tervaert  {Archiv.  f.  Ohren.,  Bd.  Ixxiv)  on  sinus  throm- 
bosis and  jugularis  hypoplasia  says  that  Linser  found  in  1,022 
skulls  twenty-nine  cases  of  hyploplasia  or  3  per  cent  of  all 
cases.  Hypoplasia  is  five  times  more  frequent  on  the  left  than 
on  the  right.  There  may  be  hypoplasia  of  the  jugular  vein 
and  not  of  the  sinus. 

Uchermann  in  Christiana  Hospital  in  thirteen  years  found 
thirty  cases  of  otogenous  pyemia  and  infected  thrombosis,  9 
in  children,  21  in  adults.  The  primary  disease  of  the  tem- 
poral bone  was  acute  in  eight  cases  and  chronic  in  twenty-two 
cases. 

Hessler  found  in  130  cases,  31  acute  and  99  chronic ;  about 
the  same  relation. 

In  18  out  of  the  25  cases  reported  by  Uchermann  where  sinus 
phlebitis  with  formation  of  thrombus  could  be  proven  the  sup- 
purative mastoiditis  extended  to  the  sinus  wall  where  perisinu- 
ous abscess  was  found  in  six  cases;  in  seven  cases  no  apparent 
macroscopic  direct  communication  could  be  established. 

In  all  five  cases  of  otogenous  pyemia  without  apparent  sinus 
thrombosis,  there  was  no  direct  union  between  the  suppurative 
mastoiditis  and  the  respective  sinus  wall.  In  one  case  the 
pyemia  was  caused  by  complicating  suppurative  labyrinthitis. 

In  24  of  the  25  cases  with  thrombus  formation  the  thrombus 
was  situated  in  the  sigmoid  sinus,  some  extending  from  there 
posteriorly  to  the  transverse  sinus,  and  some  inwardly  in  the 
inferior  petrosal  sinus,  and  again  inferiorly  to  the  bulb  of  the 
jugular  vein  and  in  the  jugular  vein  itself.  In  the  25th  case, 
the  sinus  thrombosis  had  its  seat  in  the  venus  plexus  around  the 
foramen  magnum  and  further  to  the  occipital  sinus,  to  the  tor- 
cular,  where  there  was  an  abscess,  and  over  to  the  marginal 
sinus  to  the  jugular  bulb.    The  bulb  itself,  as  also  the  sigmoid 
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sinus,  is  free  and  the  point  of  entrance  according  to  ear  dis- 
('pus  in  the  tip  of  the  mastoid  process)  is  a  subperiosteal, 
cipital  abscess.  In  one  of  the  24  cases  the  thrombotic 
formation  and  softening  extended  to  the  torcular  herophih  to 
the  opposite  transverse  sinus.  The  posterior  half  was  filled 
with  pus  and  the  remainder  filled  with  normal  blood  clot  to 
the  right  superior  bulb  of  the  jugular  vein  where  again  there 
was  a  pus  focus.  Such  extensions  of  thrombosis  to  places  where 
the  blood  streams  are  slower  or  form  a  rotary  motion  is  also 
mentioned  by  Komer.  Sinus  thrombosis  in  the  bulb  of  the 
jugular  may  be  developed  by  bacteria  which  pass  through  the 
sinus  wall  higher  up  and  wander  into  the  blood  current  and  not 
as  usual  pass  in  from  direct  disease  of  the  bone  on  the  floor 
of  the  tjmpanic  cavity  (Leutert,  Komer-Muck)." 

"In  most  cases  the  cavernous  sinus  is  attacked  through  exten- 
sion from  the  petrosal  sinuses  or  of  the  venous  plexus  around 
the  carotid.  Through  perisinuous  abscess  and  phlebitis  of  the 
condyloid  emissary  veins,  abscess  formation  may  occur  on 
one  or  the  other  side  of  the  condyloid  process  around  the 
foramen  magnum. 

In  one  instance  Jansen  (Archiv.  f.  Ohren.,  Bd.  xxv)  re- 
ported a  case  of  phlebitis  of  the  mastoid  emissary  vein  extend- 
ing from  a  parietal  thrombus  of  the  sigmoid  sinus. 

In  the  cases  where  no  direct  union  between  the  focus  in  the 
mastoid  process  and  the  diseased  sinus  wall  could  be  seen, 
often  separated  by  ivory-like  bone,  Komer  assumes  that  here 
also  an  osteophlebitis  is  the  medium  from  the  small  veins  of 
the  diploe  to  the  sinus  wall. 

While  the  sinus  wall  in  pure  otogenous  pyemia  is  normal, 
thin  and  of  a  bluish  color,  in  sinus  thrombosis  it  is  more  or  less 
thickened,  often  uneven,  greyish  or  yellowish  and  of  a  dirty 
color.  Often  one  finds  it  sunken  in  or  compressed  by  pus  and 
granulations.  The  thrombus  in  the  beginning  is  parietal  and 
so  impossible  to  feel.  If  thrombosis  is  complete  then  the 
sinus  feels  hard  like  a  cord.  The  walls  may  grow  together, 
or  the  thrombus  organize,  or  the  thrombus  may  rapidly  break 
down  and  suppurate.  The  sinus  wall  may  ulcerate  in  one  or 
many  places.  If  an  incomplete  thrombus  lies  under  the  ulcer- 
ated spot,  bleeding  or  aspiration  of  air  may  take  place.  The 
disintegration  of  the  thrombus  does  not  always  take  place  at 
the  point  of  infection,  but  may  be  further  K-t.L-  in  the  transverse 
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sinus  or  down  in  the  bulb.     Sometimes  a  fistula  forms  acting 
as  a  draina£;^e  tube  from  the  lumen  of  the  sinus. 

In  six  of  the  twenty-five  cases  brain  abscess  accompanied 
sinus  thrombosis." 

Postoperative  sinus  thrombosis  is  not  spoken  of  in  the  liter- 
ature. I  have  seen  one  case  in  which  the  superior  petrosal 
sinus  was  wounded  resulting  in  sinus  thrombosis  and  death, 
'  Felix  Modowski  (Archiv.  f.  Ohrcn.,  Bd.  Ixxiv,  S.  335)  writes 
on  the  pathology  of  sinus  thrombosis,  showing  microscopic  sec- 
tions of  different  parts  of  a  thrombus.  The  thrombus  was  or- 
ganized completely  in  the  left  transverse  sinus  filling  it  with 
connective  tissue.  In  the  longitudinal  sinus  the  central  portion 
of  an  organized  part  had  softened. 

In  general  sepsis  from  the  ear,  W,  Kiimmel  speaks  of  neuritis 
or  perineuritis  of  the  nerve  roots  passing  through  the  jugular 
foramen  especially  the  glosso-pharyngeus  causing  pain  on 
swallowing. 

W.  Cozzolini  regards  paralysis  of  the  abducens  of  otitic 
origin  as  more  of  a  toxic  origin  than  a  circumscribed  lepto- 
meningitic  focus.  Gradenigo  believes  the  paralysis  is  caused 
by  circumscribed  meningitis  at  the  apex  of  the  petrous  bone. 
Transmission  of  infection  from  the  middle  ear  is  not  through 
the  labyrinth,  but  perhaps  by  way  of  the  spongy  tissue  around 
the  capsule.  Geronzi  believes  it  to  be  a  reflex  paralysis  of  the 
neucleus  of  the  abducens. 

Kashi  (Archiv.  f.  Ohren.,  Bd.  Ixx,  H.  1-2)  reports  15  cases 
in  infants  of  otitic  dyspepsia  with  enlargement  of  the  liver. 
The  spleen  was  enlarged  only  three  times.  Pus  gets  into  the 
digestive  tract  from  the  middle  ear  through  the  tube.  Hart- 
mann  and  Preysing  have  described  digestive  disturbances  in 
infants,  as  also  has  B.  Gomperz  in  his  book  on  "Pathology  of 
Middle  Ear  Inflammation  in  Infants,"  1906.  After  operation 
on  mastoiditis  complicated  with  syphilis  patients  are  liable  to 
have  otogenous  pyemia  with  no  visible  involvement  of  the  sin- 
uses. 

Brain  Abscess. — Okada  states  that  in  10  per  cent  of  cases  of 
cerebellar  abscess,  death  occurred  before  any  symptom  of  in- 
tracranial disease  was  indicated.  In  42  per  cent  the  diagnosis 
was  impossible  on  account  of  other  intracranial  complications. 

In  most  cases  of  brain  abscess  the  bone  disease  in  the  middle 
ear  extends  to  the  dura.     In  about  one-half  of  the  cases  the 
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dura  appears  diseased.  The  diseased  dura  is  nearly  always  ad- 
herent to  the  overlying  brain  surface  and  between  the  adherent 
part  and  the  brain  abscess  the  brain  substance  is  a  few  milli- 
meters thick.  Brain  abscesses  may  be  single  or  multiple.  Voss 
{Zcit.  f.  Ohrcn.,  xli,  S.  223)  believes  that  the  beginning  stage 
of  an  otogenous  brain  abscess  is  a  hemorrhagic  encephalitis, 
which  goes  on  to  suppuration. 

In  a  compilation  of  t)4o  cases  of  otogenous  brain  abscess  by 
Heimann, 

4r)6  were  in  the  cerebrum,  or  70  per  cent. 
188  were  in  the  cerebellum,  or  30  per  cent. 
1  was  in  the  pons. 

Brain  abscess  occurs  three  times  as  often  in  men  as  in 
women,  mostly  between  the  second  and  third  decennium. 

457  were  caused  by  chronic  middle  ear  suppuration,  equal 
to  80  per  cent. 

113  were  caused  by  acute  middle  ear  suppuration,  equal  to 
20  per  cent. 

Otitic  Leptotneningitis. — Leptomeningitis  is  caused  by  brain 
abscess,  sinus  thrombosis,  labyrinthitis,  unskilled  operations  as 
extract'ng  foreign  bodies  from  the  middle  ear,  curetting  pro- 
tective granulations  from  the  tympanic  cavity,  etc.  Zeroni 
collected  40  cases  of  post -operative  meningitis  from  the  litera- 
ture and  that  is  far  short  of  the  real  number.  Acute  suppmra- 
tion  is  quite  frequently  complicated  with  meningitis,  as  is 
chronic  suppuration.  From  the  labyrinth  the  pus  flows  through 
the  internal  auditory  canal  and  the  aqueductus  cochleae.  Dif- 
fuse meningitis  gives  a  positive  result  for  lunibar  puncture,  i.  e.. 
pus.  and  pathogenic  organisms. 

Meningitis  Serosa. — The  cause  is  not  known  whether  a  cxA- 
lateral  edema  or  a  beginning  circumscribed  suppurative  lepto- 
meningitis, or  whether  it  is  of  toxic  nature.  It  was  first  de- 
scribed by  Quincke. 

Zeroni  (Archir.  f.  Ohren.,  Bd.  Ixxiii)  sptaksol  wounds  after 
tnastoid  operation  which  refuse  to  granulate  but  keep  up  a  dis- 
charge. Sometimes  when  the  diseased  focus  is  curetted  the 
wound  granulates  and  fills  up;  again,  after  curetting,  the 
w^ound  only  becomes  larger  and  the  epidermis  from  the  edges 
of  the  wound  grows  in.  since  there  is  no  support  by  granulation 
under  the  edges  of  the  wound. 

•After  operation  on  the  mastoid  process,  regeneration  of  the 
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bone  almost  never  occurs.  Zeroni  has  examined  histologically 
two  cases  in  which  radical  operation  had  been  done,  one  six 
weeks  and  the  other  a  year  after  operation.  In  the  first  case 
there  was  no  apparent  new  formation  of  bone.  In  the  latter 
case  there  was  a  thin  layer  of  new  bone  found,  but  no  osteo- 
blasts were  found,  so  the  process  could  not  be  studied.  Spongy 
bone  has  the  least  inclination  to  regenerate.  In  normal  cases 
the  wound  cavity  fills  with  granulation  tissue  quickly  and  forms 
a  hard,  fibrous  cushion  which  takes  the  place  of  the  bone  and 
acts  as  a  protection  to  any  deeper  parts  as  dura.  This  granu- 
lation mass  may  grow  from  the  bone  and  also  from  the  edges 
of  the  skin  wound.  Granulations  spring  from  the  endosteum 
of  the  Haversian  canals. 

Zeroni  describes  two  types  as  follows : 

First,  those  in  which  the  granulations  develop  in  great 
abundance  from  the  edges  of  the  cut  wound  and  so  cover  the 
opening,  at  the  same  time  the  process  occurs  in  subcortical 
layers.  The  new-formed  tissue  lies  in  the  cavity  and  joins  the 
adjacent  part  as  soon  as  the  tampon  is  removed,  forming  a 
beautiful  firm,  small  scar,  solid  and  resistant  throughout. 

Secondly,  in  other  cases  the  granulations  seem  to  grow  more 
from  within.  The  filling  of  the  cavity  is  concentric.  The  skin 
edges  remain  in  the  position  in  which  they  were  left  after 
operation.  As  soon  as  the  underlying  cushion  has  attained 
sufficient  thickness,  the  skin  takes  part  in  the  healing  process, 
sending  out  a  thin  layer  of  epidermis.  The  result  in  such  cases 
is  nearly  always  a  more  or  less  deep  depression  over  the  mas- 
toid. 

Since  the  granulations  seldom  reach  the  level  of  the  outer 
skin  and  because  the  subcuticle  layers  fail  as  in  the  first  type. 
the  skin  over  such  a  depression  remains  thin,  and  is  at  first 
very  sensitive.  The  epidermis  may  die  and  a  superficial  ulcer 
may  form.  Later  the  supporting  tissue  becomes  firm,  and  im- 
provement takes  place,  but  in  consequence  of  retraction  of  the 
connective  tissue,  the  depression  grows  deeper  than  ever. 

There  are  many  variations  from  these  two  types.  Some- 
times both  types  take  place  in  the  healing  process. 

The  first  type  is  seen  most  frequently  in  small  wound  cavi- 
ties, the  second  in  large  wound  cavities,  made  in  laying  open 
extradural  and  perisinuous  collections  of  pus  when  an  extensive 
resection  of  the  cortex   is  necessary  to  give   free   drainage. 
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The  edges  of  the  wound  must  remain  open  for  a  long  time. 
Even  these  large  cavities  may  gradually  fill  up  and  form  a 
small  smooth  scar.  In  these  cases,  after  a  commencing  good 
proliferation,  suddenly  there  is  a  cessation  of  the  process  of 
healing  and  the  external  wound  comes  to  a  standstill,  remain- 
ing wide  open  and  the  epithelium  grows  in  to  meet  the  deep 
granulations. 

In  the  radical  operation  we  used  to  pack  to  keep  granulation 
tissue  down  and  it  was  always  a  fight.  Now  we  are  told  to 
leave  all  packing  out  after  the  first  dressing.  Sometimes  the 
\oung  granulations  are  killed  after  a  simple  mastoid  operation 
by  a  too  firm  packing.  The  blood  supply  is  cut  off  and  necrosis 
may  result. 

bacteriouk;y. 

Otitis  media  was  first  divided  into  two  groups  by  Zaufal, 
the  socalled  genuine  otitis  and  secondary  otitis.  The  genuine 
otitis  occurring  after  nasopharvngeal  inflammation,  or  tonsillitis 
or  inflammation  of  the  upper  respiratory  tract.  Secondary 
otitis  media  occurs  after  the  acute  exanthemata  and  is  gener- 
ally caused  by  streptococci,  but  in  a  number  of  cases  examined 
by  Kiimmel  the  secretions  were  sterile.  Kiimmel  calls  these 
sterile  toxic  inflammations. 

Kiimmel- Supfles'  (Transactions  of  the  German  Otological 
Society,  1907)  results  on  the  bacterial  investigation  of  acute 
middle  ear  inflammation  in  Heidelberg  were  as  follows : 

"1.  Sixty-six  per  cent  were  caused  by  streptococcus  pyo- 
genes, alx)ut  17  per  cent  by  the  streptococcus  lanceolatus,  about 
11  per  cent  by  streptococcus  mucosus,  and  finally  about  6  per 
cent  by  the  micrococcus  pyogenes  aureus  and  albus.  These 
results  correspond  with  Denker's  investigations. 

2.  The  reason  why  the  streptococcus  lanceolatus  in  the 
literature  on  the  subject  was  greatly  increased  over  the  present 
results  was  that  the  streptococcus  pyogenes  and  mucosus  were 
not  differentiated  by  the  early  investigators, 

3.  The  greater  number  of  cases  caused  by  streptococcus 
lanceolatus  occur  in  the  first  ten  years  of  life  (76  per  cent). 
This  is  so  to  a  less  extent  of  streptococcus  pyogenes ;  first  ten 
years  44  per  cent,  the  second  ten  years  22  per  cent. 

4.  The  course  of  the  otitis  depends  on  the  nature  of  the 
inflammatory  excitor,  in  so  far  as  an  operation  is  never  neccs- 
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sary  in  otitis  with  micrococcus  pyogenes  aureus  and  albus, 
otit's  with  streptococcus  lanceolatus  only  rarely  and  under 
certain  conditions  in  childhood.  In  otitis  with  streptococcus 
pyogenes,  operation  was  necessary  in  the  proportion  of  1-3. 
Twenty-three  cases  out  of  96,  otitis  with  streptococcus  mucosus 
about  1-1. 

5.  The  staphylococcus  otitis  inclines,  so  far  as  the  small 
material  allows  conclusions,  to  run  a  protracted  course,  and  it 
is  possible  that  the  frequent  mixture  of  staphylococci  with  other 
inflammatory  excitors  may  be  the  cause  of  their  protracted 
course.     It  is  one  cause  out  of  others  which  tends  to  chronicity, 

f).  The  chronicity  of  an  acute  otitis  is  not  necessarily  the 
result  of  the  presence  of  staphylococci. 

7.  That  the  otitis  with  streptococcus  lanceolatus,  described 
"cyclic  course,"  could  only  be  observed  in  such  cases  which 
showed  beside  the  otitis  still  additional  localizations,  probably 
by  the  same  inflammatory  excitor. 

H.  That  streptococcus  mucosus  appears,  as  with  the  experi- 
ence of  others,  to  have  a  great  capability  of  destroying  bone 
and  often  appears  late  in  the  disease,  sometimes  even  when  the 
otitis  has  gotten  well.  This  peculiarity  was  wrongly  stated 
to  be  caused  by  the  streptococcus  lanceolatus  by  earlier  in- 
vestigators, because  they  had  no  means  to  diflFerentiate  it  from 
the  streptococcus  mucosus. 

9.  The  course  that  the  disease  takes  depends  not  alone  on 
the  kind  of  inflammatory  excitor,  but  also  on  the  peculiarities 
which  lie  in  the  patient  himself,  of  which  we  only  know  the 
smallest  part. 

10  One  of  these  peculiarities  is  the  individual  nature  of 
the  union  between  the  epitympanum  and  mesotympanum.  A 
free  union  between  the  two  gives  a  better  prospect  of  the  otitis 
getting  well  without  operative  procedure.  The  difference  in 
the  cour.se  of  the  disease  between  the  so-called  epitympanal  and 
mesotympanal  otitis  is  brought  out  most  clearly  in  cases  caused 
by  streptococcus  pyogenes,  in  so  far  that  almost  all  of  the 
cases  which  come  to  operation  are  of  the  epitympanal  type.  A 
sure  pathologo-anatomic  support  for  this  separation  fails  as 
yet. 

11.  Moreover,  it  appears  as  if  the  way  of  invasion  of  th« 
inflammatory  excitor  according  whether  it  is  termed  a  salpin- 
gogenous  or  hematogenous  otitis,  influences  the  course  of  the 
disease,  in  so  far  as  the  hematogenous  infection  presents  more 
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the  picture  of  a  severe  general  disease  and  therefore  the  cavi- 
ties of  the  mastoid  process  take  on  a  less  intense  sympathetic 
affection.  (3ur  knowledge  in  relation  to  the  way  of  invasion 
of  the  inflammatory  excitor  is  still,  however,  insufficient. 

12.  So-called  secondary  otitis  can  api>arently  exist  some- 
times without  participation  of  microorganisms,  apparently 
through  toxic  action  and  the  otitis  either  quickly  heals  without 
the  entrance  of  organic  inflammatory  excitors  or  subsequently 
become  infected  with  such  and  then  runs  as  other  cases  of 
otitis." 

Denker  (I'erhandlung  der  Deutch.  Otol.  Gesell,  16  Ver- 
sammelung)  on  bacterial  investigations  in  acute  middle  ear 
suppuration  examined  29  cases  of  acute  empyema  of  the  mas- 
toid process.  The  diplococcus  pneumoniae  wholly  failed 
throughout  the  29  cases,  although  9  of  the  children  had  pneu- 
monia. Kiimmel-Siipfle  found  pneumococci  only  in  two  cases 
where  the  pus  was  taken  from  the  mastoid. 

Wittmaack  {Deutch.  med.  IVoch.,  Nr.  31.  1906)  found  that 
staphylococci  were  only  found  in  the  secretion  when  the  secre- 
tion had  continued  several  days,  therefore  staphylococci  in- 
fection is  probably  secondary. 

Chronic  otitis  is  due  to  those  bacteria  which  cause  a  pro- 
tracted course  as  streptococcus  mucosus  and  in  cases  of  mixed 
infection. 

Proteus  vulgaris  is  rarely  mentioned  in  acute  suppuration. 
LaufTs  {Archiv.  f.  Ohrcnh.,  Bd.  Ixx,  S.  187)  found  proteous 
vulgaris  often  accompanying  cholesteatomata.  It  often  destroys 
the  cholesteatomata  and  then  this  putrid  bacillus  has  a  good 
chance  to  infect  the  cranial  cavity.  This  bacterium  generates 
sulphuretted  hydrogen,  ammonia,  and  indol. 

Brieger  {Verhandlung  der  y  internat.  otol.  Kongress,  1904) 
said  that  microorganisms  within  the  middle  ear  space  which  are 
saprophytes  could  develop  under  favorable  circumstances  where 
the  air  was  occluded  as  in  the  labyrinth  or  arachnoid  space  and 
become  virulent,  causing  meningitis. 

Ri.st  {Zentralblatt  f.  Bad.,  Bd.  xxx)  says  as  a  result  of  nu- 
merous investigations  that  he  has  never  found  a  single  fetid 
suppuration  without  finding  anaerobic  bacteria,  Franz  Kobrak 
{Archil',  f.  Ohreiih.,  Fid.  Ixxiv)  has  an  interesting  paper  on  the 
importance  of  anaerobic  bacteria  for  the  existence  of  sinus 
thrombosis  and  reports  two  cases. 
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Pseudo-diphtheria  bacilli  are  more  frequently  found  in 
chronic  than  in  acute  inflammation.  They  can  only  be  differ- 
entiated from  the  true  diphtheria  bacilli  by  experiments  on 
animals. 

Lefmoyez  believes  that  there  are  osteophile  streptococci. 

H.  I.  Wolff  (Zeit.  f.  Ohrenh.,  Bd.  liv)  on  the  cause  of  re- 
current mastoiditis  gives  three  methods  by  which  the  mastoid 
may  become  infected : 

First,  the  retention  of  latent  germs  in  the  mastoid  process. 

Second,  a  new  infection  of  the  mastoid  process  from  the 
tympanic  cavity  by  virulent  germs. 

Third,  a  new  infection  by  mild  virulent  germs  which  can 
cause  abscess  due  to  the  lessened  resistance  of  the  tissue  after 
the  first  disease  and  operation,  if  at  the  same  time  there  exists 
a  bad  general  condition  or  a  disposition  to  otitis. 

Ernst  Leutert  (Archiv.  f.  Ohrenh.,  Bd.  xiv)  in  a  paper  on 
"The  Diagnosis  of  Otitic  Sinus  Thrombosis  by  Means  of  Bac- 
teriologic  Investigation  of  the  Blood,"  comes  to  the  following 
conclusions : 

"1.  The  presence  of  streptococci  or  other  microorganisms 
occurring  in  the  blood  of  the  sinus  in  considerable  number  and 
at  the  same  time  sterile  blood  in  the  arm  indicates  a  diagnosis 
of  sinus  thrombosis. 

2.  The  diagnosis  is  sure  if  the  blood  in  the  arm  gives  a 
positive  result.  In  cases  of  positive  results  in  the  blood  of  the 
arm  the  prognosis  is  unfavorable  since  it  must  indicate  a  lessen- 
ing of  the  bactericidal  strength  of  the  blood. 

3.  If  the  sinus  blood  is  investigated  alone  and  a  moderate 
number  of  pyogenic  microorganisms  appear,  then  there  is 
thrombosis  unless  taken  shortly  before  the  patient's  death,  in 
which  case  other  septic  disease  may  flood  the  whole  blood  sys- 
tem with  microorganisms. 

4.  The  negative  result  of  the  bacteriologic  investigation 
of  the  blood  in  the  vein  of  the  arm  proves  nothing  against 
the  presence  of  a  septic  thrombosis,  for  in  recent  cases  the  mi- 
croorganisms are  killed  by  the  bactericidal  action  of  the  blood. 

5.  The  condition  of  microorganisms  getting  into  the  blood 
through  permeability  of  the  sinus  wall.  If  sinus  phlebitis  is 
the  first  stage  of  thrombosis  these  cases  must  be  studied  further, 
since  in  such  early  cases  the  imweakened  bactericidal  action  of 
the  sinus  blood  has  given  negative  results  or  only  rarely  colo- 
nies.   The  tnunbcr  of  cases  is  too  small  to  draw  conclusions." 


FIG.  1. — Pneumatic  cell  of  mastoid  divided  by  mucous  septum. 


FIG.   lA. 


FIG.  2. — Round  cell  infiltration. 


FIG.  3. — Infiltration;    hemorrhage;    necrosis. 


FIO.   4. — Pus;   death  of  mucoperiosteum ;   caries. 


PIG.    5. — Mucoperiosteum    destroyed,    showirg   pus   in   mastoid 
cells  and  necrosis  of  bone. 
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FIG.    6. — DeBtruction  of  bone   by   osteoclasts. 


XIII. 

OPERATION  FOR  BRAIN  ABSCESS  OF  OTITIC 
ORIGIN. 

By  J.  A.  Stucky,  M.  D.,* 

Lexington,  Ky. 

I  wish  to  apologize  to  the  section  for  not  having  prepared  a 
formal  paper  with  some  care,  but  really  there  is  a  good  excuse 
back  of  it.  Those  of  you  who  have  seen  the  last  issue  of  The 
Laryngoscope  will  find  in  that  journal,  if  you  care  to  read  it, 
some  of  my  ideas  on  this  subject.  There  are  some  points  I 
want  to  go  into  with  a  little  more  detail.  My  topic  is  "The 
Operation  for  Brain  Abscess  of  Otitic  Origin." 

In  submitting  a  paper  on  this  subject,  the  supposition  is  that 
the  diagnosis  has  been  made  and  that  a  brain  abscess  is  pres- 
ent ;  and  yet  the  diagnosis  is  so  often  uncertain,  on  account  of 
the  absence  of  focalizing  symptoms  and  pathognomonic  indi- 
cations that  it  is  well  to  pause  here  and  consider  them  carefully, 
I  ver>'  much  doubt  whether  in  many  cases  we  have  any  absolute 
indications  of  brain  abscess.  In  every  case  of  chronic  suppura- 
tion of  long  standing,  in  which  there  is  marked  evidence  of 
-r;>tic  poisoning,  we  should  be  prepared  in  doing  a  radical 
mastoid  operation  to  deal  with  an  extra-  or  subdural  abscess. 
This  point  I  want  to  emphasize.  In  chronic  abscess  sometimes 
the  abscess  is  encysted  and  few  symptoms  exist.  The  most 
prominent  of  those  of  an  abscess  of  the  brain  may  be  pain  in 
the  head,  vomiting,  with  little  or  no  nausea. 

I  have  had  only  twelve  or  thirteen  cases  of  brain  abscess 
and  I  wish  to  refer  to  the  two  most  frequent  symptoms,  and 
mention  the  treatment  I  have  followed  in  these  cases.  There 
was  a  slow  pulse  and  a  normal  or  subnormal  temperature. 
One  case  upon  which  I  operated  on  three  days  ago  had  a 
temperature  of  96**,  and  a  pulse  of  63.  The  child  was 
twelve  years  of  age.  She  had  an  occasional  rigor,  with  some 
intraocular  changes,  choked  disc,  but  these  sj-mptoms  are  not 
reliable.  The  discharge  from  the  ear  had  stopped  suddenly 
two  weeks  ago  and  the  child  began  to  decline.  Cerebration 
became  slow,  and  she  had  some  of  the  symptoms  that  were 

^Stenographic  report  of  paper. 
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described  by  Dr.  Layman  this  afternoon  in  connection  with  his 
case.  Mental  apathy  was  marked.  I  found  occasional  paralysis 
of  certain  groups  of  muscles.  Fortunately,  we  have  in  lumbar 
puncture  in  these  cases  a  valuable  aid  in  diagnosis.  If  the  fluid 
withdrawn  shows  marked  infection,  we  are  justified  in  suppos- 
ing that  we  have  a  brain  abscess,  if  in  addition  there  are  any 
marked  meningeal  symptoms. 

One  peculiar  feature  about  the  cases  I  have  had  is  the  de- 
scription of  the  pain  given  by  the  patient.  Several  have  said 
it  is  so  deep  that  they  cannot  find  it.  There  is  no  pain  ap- 
parently over  the  mastoid,  but  they  describe  it  as  being  "away 
down  in  the  ear,  so  that  you  cannot  touch  it ;  it  must  be  an  inch 
or  two  in  there,"  and  it  may  be  an  occipital  or  temporal  pain. 
I  have  found  in  these  cases,  notwithstanding  the  experience  of 
Dr.  Day,  that  the  dififerential  blood  count  was  most  valuable, 
and  I  have  had  examinations  made  frequently,  every  eight  or 
ten  hours,  especially  in  the  fulminating  cases. 

The  prognosis,  of  course,  is  to  be  guarded.  Usually  it  is 
unfavorable. 

Of  all  cases  we  have  to  deal  with,  those  in  which  we  sus- 
pect brain  abscess  are  the  ones  in  which  we  ought  to  "care- 
fully box  the  compass,"  so  to  speak,  and  take  our  bearings. 
We  should  consider  most  carefully  the  excretory  and  secretory 
condition  of  the  patient  and  the  powers  of  resistance-  a 
point  which  I  emphasized  in  my  address  at  Louisville.  In- 
dican  in  the  urine  should  be  the  cause  for  more  anxiety  than 
the  presence  of  either  albumin,  sugar  or  casts,  and  in  all  these 
chronic  suppurative  conditions  of  the  ear,  I  know  of  none 
in  which  intestinal  metabolism  is  more  interfered  with  or 
where  the  vicious  circle  gives  us  more  trouble.  I  know  of 
nothing  where  peristalsis  is  so  completely  paralyzed  as  it  is 
in  these  cases.  You  may  treat  it  with  purgatives,  but  what 
will  purge  a  patient  ordinarily  will  not  purge  a  patient  with 
meningeal  irritation  or  brain  abscess;  you  can  give  them  ten 
times  as  large  a  dose.  So  I  am  very  careful  to  make  a  special 
effort  to  get  elimination  and  secretion  started  before  begin- 
ning any  operation  where  I  expect  to  go  into  the  brain. 

The  method  of  operating  is  a  little  different  from  that  usu- 
ally described.  First,  I  do  as  thorough  a  radical  tympano- 
mastoid exenteration  as  is  possible  for  me  to  do ;  then  I  remove 
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all  the  tegnicn  antri  and  tegmen  tynipani  until  I  get  the  floor 
of  the  middle  fossa  well  exposed ;  as  complete  an  exposure  as 
desired  may  be  secured  without  making  a  counter  opening  with 
the  trephine  in  the  squamous  portion  by  widening  it  until  it  is 
sufficiently  enlarged.  If  the  dura  is  discolored  and  bulging, 
I  open  with  Bier's  knife  at  the  point  where  there  is  the  most 
distension,  and  then,  instead  of  searching  with  a  knife,  I  in- 
variably use  Jackson's  searcher.  I  believe  this  is  safer  than 
using  the  knife.  The  different  parts  of  the  brain  may  be  pene- 
trated to  any  depth  and  opened,  and  if  there  is  any  pus  there, 
it  will  escape.    The  incision  may  be  enlarged,  if  necessary. 

In  this  connection  I  wish  to  speak  of  a  very  important  point 
which  Sir  Victor  Horsley  presented  to  the  British  Medical 
Association  a  year  ago.  about  which  I  have  grown  enthusiastic. 
His  method,  which  I  use  in  all  radical  operations  in  which  I 
expose  the  sinus  or  dura,  is  the  almost  constant  use  of  hot  nor- 
mal saline  solution,  at  a  temperature  of  from  115°  to  120**, 
never  lower  than  115°,  never  higher  than  120°.  Here  is  where 
operative  technic  counts  for  more  than  in  any  other  operation 
in  surgery.  Every  man  and  woman  connected  with  it  has 
something  to  do.  and  should  know  how  to  do  it,  and  when  to 
do  it.  One  nurse  takes  care  of  the  normal  saline  solution  and 
must  have  nothing  else  to  do.  The  thermometer  is  always  in 
the  douche  bag.  If  the  water  is  below  115°,  it  does  not  control 
hemorrhage:  if  above  120°,  as  Sir  Victor  Horsley  has  demon- 
strated, there  will  be  some  little  reaction,  but  between  115° 
and  120°  all  oozing  can  be  eflfectually  controlled.  In  addition 
to  this,  all  soft  parts  are  kept  moist  and  clean.  All  bone  dust 
and  all  exudative  material  are  washed  out. 

After  making  an  incision  and  beginning  exploration,  I  prac- 
tically operate  under  a  small  stream  of  water.  The  hot  saline 
solution  is  allowed  to  run  from  a  medicine  dropper,  attached  to 
the  douche  bag.  over  the  wound,  and  the  parts  are  always 
warm,  moist,  and  clean.  If  an  abscess  is  found  and  the  in- 
cision is  enlarged,  I  do  not  believe  in  making  any  exploration 
with  the  finger;  if  any  cheesy  particles  of  brain  matter  are 
found  they  are  to  be  clipped  off  carefully  or  sponged  away. 
The  sponges  should  always  be  wet  with  the  normal  saline  solu- 
tion. 

After  finding  the  abscess  and  evacuating  it,  we  should  b« 
extremely  careful  in  washing  it  out.    The  force  of  the  normal 
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saline  solution  should  not  be  any  more  than  enough  to  throw  a 
stream  six  or  eight  inches.  I  do  not  hesitate  to  put  a  pipette 
or  medicine  dropper  into  the  opening  and  irrigate  it  until  it 
becomes  clean. 

I  think  the  most  important  point  to  be  observed  after  the 
operation  is  the  after-dressing,  which  should  maintain  constant 
and  thorough  drainage.  I  have  ceased  to  use  the  cigarette 
drain  or  any  gauze.  I  always  have  on  the  table  three  sizes  of 
tubes  of  flexible  rubber,  perforated  size  (see  figure).  These 
I  cut  to  the  required  length.  If  it  is  a  sphenotemporal  abscess, 
the  tube  should  be  placed  in  the  opening  through  the  dura, 
with  simply  a  little  drain  of  narrow  wick  of  gauze  in  them,  but 
not  enough  to  plug  it  up.  If  in  the  posterior  fossa  it  should 
be  placed  in  the  proper  position,  and  let  it  come  out  back  of  the 
ear.  The  other  tube  goes  up  through  the  auditory  canal  just 
as  I  drain  in  the  radical  mastoid  operation.  A  dressing  of 
bichloride  gauze  is  then  applied  and  moistened  every  four 
hours  with  the  1  to  3000  or  5000  solution  of  mercury  bichlorid. 
The  dressing  is  changed  every  twenty-four  hours  under  the 
same  aseptic  precautions  as  those  under  which  the  operation 
is  performed,  because  the  moment  the  gauze  in  the  tube  becomes 
saturated  or  a  little  clot  of  blood  forms  in  it,  it  ceases  to  act  as 
a  drain  and  becomes  a  cork.  The  gauze  is  put  inside  the  rubber 
tube  and  allowed  to  project,  on  the  order  of  a  siphon.  One 
of  the  chief  things  is  the  thorough  drainage  we  get,  and  this  is 
maintained  by  daily  dressing  the  wound.  In  my  first  few  cases 
I  left  the  dressing  on  for  two  or  three  or  five  days,  and  I  be- 
lieve some  of  the  bad  results  I  had  were  due  to  that.  I  treat 
my  radical  operation  cases  on  the  same  principle.  Next  to  the 
sponging  and  drainage  in  the  operation  I  believe  that  the 
quantity  of  the  anesthetic  cuts  a  great  figure.  It  is  astonishing 
how  little  of  the  anesthetic  we  can  get  along  with  in  these  brain 
cases  and  in  radical  mastoid  operations.  I  have  had  patients 
held  for  an  hour  and  a  half  to  two  hours  on  surprisingly  small 
amounts  of  ether,  but  not  without  the  patients  squirming  a 
Kttle.  I  think  some  of  our  bad  results  are  due  to  the  fact  that 
we  have  given  the  patients  too  much  of  the  anesthetic.  After 
the  operation  the  question  of  nourishment  is  no  more  important 
than  that  of  elimination  for  the  first  week  or  ten  days. 


XTV. 

CAUSATION   OF  THE   SUPPURATION  OF  THE 
TEMPORAL  BONE. 

By  W11.UAM  E.  Sauer,  M.  D., 

St.  Louis. 

The  vast  majority  of  suppurations  of  the  temporal  bone  are 
secondary  to  an  inflammatory  process  in  some  part  of  the  audi- 
tory apparatus.  In  discussing  the  causation  of  these  suppura- 
tions, I  will  take  up  the  etiology  of  acute  middle  ear  suppura- 
tions, chronic  middle  ear  suppurations,  mastoiditis,  and  the 
suppurations  of  the  labyrinth. 

While  it  is  admitted  by  some  that  a  purulent  exudative  pro- 
cess may  exist  without  the  presence  of  pyogenic  bacteria  or  at 
least  without  its  being  possible  to  demonstrate  their  presence, 
it  may  be  safely  stated,  that  practically  all  suppurative  condi- 
tions of  the  temporal  bone  are  due  to  the  invasion  and  action 
of  pathogenic  bacteria.  The  bacteriology  of  the  subject  is  to 
be  taken  up  in  the  paper  that  is  to  follow.  Therefore,  I  will 
deal  only  with  the  mode  of  invasion  and  the  predisposing 
causes. 

The  invasion  of  the  middle  ear  may  take  place  through  the 
luistachian  tube,  through  the  external  auditory  canal,  by  way 
of  the  blood  or  lymph  channels,  by  way  of  the  labyrinth  and 
along  the  sheaths  of  the  auditory  and  facial  nerves,  and  from 
traumatism. 

Invasion  through  the  Eustachian  tube  is  the  most  frequent. 
Infectious  material  may  be  carried  by  direct  extension  from 
continuity  of  tissue,  or  may  be  forced  into  the  tympanum  by 
air  or  fluids.  Inflammatory  conditions  of  the  nose  and  naso- 
pharynx frequently  extend  through  the  Eustachian  tube  into 
the  middle  ear  by  continuity  of  tissue.  This  extension  of  an 
inflammation  or  the  invasion  of  the  middle  ear,  is  favored  by 
the  presence  of  nasal  and  nasopharyngeal  obstructions  With 
their  attendant  condition  of  persistent  congestion  of  the  mucous 
lining  of  the  tube  and  typanum.  These  obstructions  may  not 
only  interfere  with  the  normal  ventilation  of  the  tympanic 
cavity,  thus  retarding  or  obstructing  the    venous  circulation, 
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with  resultant  exudation  into  the  middle  ear  cavity.  This  exu- 
dation may  become  infected,  as  under  these  circumstances  it 
offers  a  favorable  medium  for  the  development  of  pathogenic 
microorganisms,  which,  according  to  Hasslauer,  may  be  present 
even  in  the  normal  middle  ear,  or  which  may  have  gained  en- 
trance from  the  pharynx. 

The  infection  of  the  middle  ear  by  the  air,  may  take  place 
when  attempts  are  made  to  clear  the  nasal  passages  by  forcibly 
"blowing  the  nose"  when  the  nose  or  nasopharynx  contains  in- 
fectious material.  This  may  also  occur  through  the  use  of  the 
Politzer  method  of  inflation,  or  when  the  catheter  is  employed. 
Infection  through  the  medium  of  fluids  entering  the  middle  ear 
through  the  Eustachian  tube,  occurs  most  often  from  the  faulty 
methods  in  using  the  nasal  and  postnasal  douche ;  through  the 
practice  of  snuffing  up  fluids  into  the  nose,  or  while  bathing 
some  of  the  fluids  may  accidentally  enter  the  nose  and  mouth, 
and  find  its  way  into  the  Eustachian  tube.  This,  I  have  found 
to  be  a  rather  frequent  cause  of  suppurative  otitis  media ;  and 
in  most  cases  it  was  determined  that  the  patient  had  visited  one 
of  the  indoor  swimming  pools. 

There  are  a  number  of  acute  suppurations  of  the  middle  ear 
which  have  their  origin  in  the  nasal  cavities,  and  which  are 
the  result  of  operative  interference.  During  the  period  when 
the  electrocautery  was  so  indiscriminately  employed  in  the 
nose  and  pharynx,  acute  middle  ear  suppurations  were  frequent 
sequels ;  and  even  to-day  this  may  occur  in  spite  of  all  precau- 
tions. Packing  the  nasal  passages  after  operative  procedures 
may  also  be  the  cause  of  an  acute  otitis  media ;  especially  if  the 
tampon  is  allowed  to  remain  in  position  for  too  long  a  time. 
I  have  known  of  a  number  of  instances  where  an  otitis  media 
followed  the  removal  of  adenoids  and  tonsils. 

Infection  of  the  middle  ear  through  the  external  auditory 
canal,  may  occur  as  a  result  of  solution  of  continuity  of  the 
drum  membrane,  either  by  traumatism  or  by  the  action  of  an 
inflammatory  process,  or  through  the  Rivinian  segment.  Trau- 
matic perforations,  the  result  of  direct  or  indirect  violence, 
with  primary  or  secondary  infection,  are  not  infrequent  sources 
of  middle  ear  suppurations ;  otitis  externa  with  its  extension, 
according  to  Dench,  through  the  Rivinian  segment,  is  also  a 
cause  of  otitis  media.  More  rarely,  the  development  of  a  veg- 
etable fungus  in  the  auditory  canal  may  lead  to  a  destruction 
of  the  drum  membrane,  with  secondary  involvement  of  the  mid- 
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die  ear.  The  contact  of  cold  water  or  cold  air  if  continued  for 
a  sufficient  lenjCfth  of  time,  may  cause  an  inflammation  of  the 
drum  membrane  with  secondary  middle  ear  involvement.  Hot 
water  or  other  irritating^  fluids  f)Oured  into  the  external  audi- 
tory canal,  may  produce  the  same  result.  Unskilled  efforts 
at  re  inovinp  foreign  bodies  from  the  external  auditory  canal, 
have  resulted  in  injury  to  the  drum  membrane  with  infection 
of  the  middle  ear. 

Infection  of  the  middle  ear  by  way  of  the  blood  and  lymph 
channels,  may  take  place  in  diphtheria,  measles,  scarlet  fever, 
tuberculosis,  influenza  and  endocarditis.  The  infection  of  the 
middle  ear  through  the  labyrinth  or  by  way  of  the  facial  and 
auditory  nerves  occurs  very  rarely,  but  it  may  occur  in  cere- 
brospinal meningitis  or  from  a  meningitis  from  other  causes. 

.^cute  suppurations  of  the  middle  ear  occur  most  often  in 
children.  The  underlying  factors  accounting  for  the  prevalence 
of  the  acute  middle  ear  suppurations  in  children  are.  according 
to  Kopetsky: 

1.  Constitutional  diseases,  and  the  hereditary  influence  of 
tuberculosis  and  syphilis, 

2.  The  prevalence  of  the  exanthemata  during  childhood. 

•?.  Anatomic  structures  peculiar  to  childhood  in  the  ear  and 
its  adnexa. 

.\mong  the  general  diseases  g^ven  as  predisposing  causes  are, 
rachitis,  bronchopneumonia,  the  gastrointestinal  derangements, 
or  any  disease  which  may  weaken  the  body  resistance.  Kopet- 
sky with  Koerner  holds  that  predisposing  factors  are  tubercu- 
losis or  syphilis  in  the  parent;  the  children  themselves  not 
necessarily  being  either  tuberculous  or  syphilitic. 

Primary  tuberculosis  of  the  middle  ear  is  a  comparatively 
rare  aflfection.  It  is  most  often  encountered  as  a  primary  dis- 
ease in  the  mastoid.  A  secondary  invasion  of  the  middle  ear 
through  the  Eustachian  tube  is  not  infrequent  in  older  patients, 
and  is  seen  most  frequently  in  patients  with  pulmonary  tubercu- 
losis; especially  during  the  last  stage. 

Syphilis,  according  to  Politzer,  may  also  be  the  cause  of  a 
middle  ear  suppuration ;  the  specific  virus  entering  the  middle 
ear  through  the  Eustachian  tube.  It  occurs  most  often  as  a  con- 
sequence of  a  syphilitic  nasopharyngeal  aflfection  which  directly 
involves  the  tube. 

The  exanthemata  are  among  the  most  frequent  causes  of 
acute  middle  ear  suppurations,  and  of  these,  scarlet  fever  is  the 
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most  frequent  and  destructive  in  its  effect.  According  to  the 
views  of  the  majority  of  investigators,  the  otitis  is  most  often 
of  a  secondary  nature,  and  the  infection  enters  through  the 
Eustachian  tube,  though  it  is  not  impossible  that  the  specific 
inflammation  may  involve  the  pharynx,  tube,  and  tympanum 
synchronously.  In  some  cases  the  pharynx  is  not  involved, 
showing  that  the  infection  enters  by  way  of  the  blood  or  lymph 
channels.  Levy  describes  a  case  of  scarlatinal  otitis  which  ap- 
peared seven  days  prior  to  the  eruption.  In  spite  of  an  early 
paracentesis  the  mastoid  became  involved  and  operative  inter- 
ference was  necessary.  The  otitis  media  that  occurs  in  the  later 
stages  of  scarlet  fever  runs  a  much  milder  course.  According 
to  Bezold,  one-half  per  cent  of  all  ear  diseases  are  due  to  scar- 
let fever ;  and  in  from  20  to  30  per  cent  of  all  cases  of  scarlet 
fever  there  is  an  involvement  of  the  middle  ear. 

Measles  is  considered  as  the  next  most  frequent  cause.  The 
characteristic  inflammatory  macules  (in  the  early  stages  of  the 
disease)  have  been  found  on  the  tympanic  mucous  membrane; 
coincidently  with  their  appearance  in  the  mouth  and  naso- 
pharynx, and  so  are  not  secondary  to  an  inflammatory  condi- 
tion of  the  nasopharynx.  Later  in  the  disease,  an  infection  may 
take  place  as  the  result  of  an  inflammatory  process  in  the  naso- 
pharynx. 

Diphtheria  is  also  a  frequent  cause  of  middle  ear  suppura- 
tions. It  rarely  occurs  as  a  primary  affection  of  the  middle 
ear.  According  to  Hasslauer,  there  have  been  only  three  bona 
fide  cases  reported ;  namely,  those  by  Krepuskas,  Lewin, 
Gruenert  and  Schilling.  The  other  cases  occur  as  a  secondary 
involvement  through  the  Eustachian  tube. 

Influenza  is  also  a  frequent  cause  of  acute  suppurative  otitis 
media.  The  infection  may  enter  by  way  of  the  blood  or  lymph 
channels,  and  the  otitis  occur  during  the  first  or  second  day 
of  the  disease ;  or  it  may  occur  later,  as  the  result  of  an  infec- 
tion entering  through  the  Eustachian  tube  after  the  disease  has 
practically  run  its  course. 

An  acute  suppurative  otitis  may  also  be  the  result  of  the  direct 
extension  of  an  inflamed  parotid  gland,  as  it  occurs  in  mumps. 
This  extension  occurs  through  the  glaserian  fissure;  or  it  may 
occur  secondarily  from  the  inflammatory  affection  of  the 
pharynx  and  nasopharynx,  which  sometimes  occurs  in  this  dis- 
ease. 

According  to  Bezold,  acute  otitis  media  occurs  in  from  2  to  4 
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per  cent,  of  all  cases  of  typhoid  fever.  The  ear  involvement 
occurs  in  the  fourth  or  fifth  week,  and  may  be  the  result  of  a 
pharyngitis  or  of  septic  material  being  blown  into  the  ear  in 
an  effort  at  clearing  the  nasal  passages ;  or  the  infection  may 
enter  by  way  of  the  blood  current  from  an  endocarditis  or  from 
collections  of  pus  in  some  other  part  of  the  body. 

The  anatomic  structures  peculiar  to  children,  which,  accord- 
ing to  Kopetsky,  are  factors  in  tending  to  cause  the  prevalence 
of  middle  ear  suppurations  are :  the  adenoid  tissue,  the  short 
and  wide  lumen  of  the  Eustachian  tube,  and  the  embryonal 
character  of  the  contents  of  the  middle  ear.  He  considers  that 
the  normal  adenoid  acts  as  a  barrier  to  the  entrance  of  particles 
of  food  into  the  Eustachian  tube  in  infants.  On  the  other  hand, 
the  effect  of  the  diseased  or  hypertrophied  pharyngeal  tonsil 
with  its  secretion  of  ropy  mucus  and  resulting  congestion  of 
the  pharynx,  offers  an  attractive  place  for  the  development  of 
pathogenic  microorganisms.  Aside  from  the  local  effect  of 
obstruction,  their  influence  on  the  general  economy  by  reducing 
its  resistance,  makes  the  presence  of  adenoids  a  most  potent 
factor  in  the  causation  of  middle  ear  suppurations. 

All  writers  agree  that  the  widely  open  lumen  of  the  Eusta- 
chian tube,  as  well  as  its  shortness  and  horizontal  direction  as 
present  in  children,  favors  the  invasion  of  infectious  material 
into  the  middle  ear.  The  retrogressive  changes  that  take  place 
in  the  embryonal  tissue  in  the  middle  ear  of  infants,  also  fur- 
nish, according  to  Weiss.  Preysing.  Kopetsky  and  others,  soil 
for  the  development  of  pathogenic  bacteria. 

Chronic  suppurative  otitis  media  is  usually  regarded  as  a  se- 
quel to  acute  suppurative  otitis  media.  An  exception  occurs  in 
tuberculosis ;  as  in  this  affection  the  process  may  appear  with 
a  chronic  character  from  the  beginning.  Just  when  an  acute 
case  passes  into  a  chronic  one,  is  not  easy  to  determine;  but 
after  a  suppuration  has  continued  for  two  to  three  months,  it 
is  usually  regarded  as  chronic.  The  general  conditions  that  in- 
fluence or  cause  the  transition  of  an  acute  into  a  chronic  case 
are,  constitutional  diseases  which  tend  to  lower  the  resistance 
of  the  patient,  such  as  tuberculosis,  syphilis,  anemia  and  maras- 
mus. The  conditions  which  are  important  local  causes  of  mid- 
dle ear  suppuration  are,  according  to  Politzer,  1.  The  granu- 
lations and  polypoid  growths  of  the  mucous  membrane  of  the 
tjTnpanic  cavity  and  on  the  membrana  tympani,  which  develop 
in  the  acute  stage.  2.  The  retention  and  caseation  of  the  puru- 
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lent  secretion  in  the  lateral  concavities  of  the  tympanum,  in  the 
depression  of  the  petrous  bone,  and  in  the  cells  of  the  mastoid 
process.  3.  Caries  which  is  developed  in  the  mastoid  or  in  an- 
other portion  of  the  temporal  bone  during  the  acute  course  of 
the  disease.  4.  Chronic  inflammations  of  the  external  ear,  as 
is  sometimes  the  case  in  erysipelas  and  chronic  eczema. 
5.  Chronic  blennorrhea  of  the  mucous  membrane  of  the  naso- 
pharynx and  ozena. 

Just  what  part  the  microorganisms  play  in  the  development 
of  a  chronic  suppurative  otitis  is  not  definitely  known,  though 
an  otitis  occurring  during  the  course  of  scarlet  fever  and  diph- 
theria is  more  apt  to  be  chronic.  There  can  be  no  doubt  that 
a  number  of  acute  cases  become  chronic  as  a  result  of  im- 
proper treatment  and  unhygienic  surroundings. 

Inflammations  of  the  mastoid  process  may  occur  during  the 
course  of  an  acute  or  chronic  middle  ear  suppuration ;  or  they 
may  be  primary  and  the  result  of  traumatisms.  The  inflamma- 
tion of  the  mastoid  occurring  during  the  course  of  acute  chronic 
middle  ear  suppurations  is  due  to.  insufficient  drainage,  either 
because  of  the  opening  of  the  drum  membrane  being  inadequate 
for  the  accumulated  discharge,  or  from  a  blocking  oflF  of  the 
communication  between  the  mastoid  cells  and  the  middle  ear. 
If  the  views  of  Politzer  are  accepted,  the  mastoid  process  con- 
tains pus  in  every  case  of  acute  suppurative  otitis  media,  and 
so  long  as  the  communication  between  the  antrum  and  the  mas- 
toid cells  is  free,  stagnation  of  the  secretions  in  the  mastoid 
does  not  take  place,  and  no  reactive  symptoms  are  produced; 
however,  it  can  be  easily  understood  that  if  the  opening  is  small, 
a  swelling  of  the  mucous  lining  of  the  cells  alone  may  produce 
an  occlusion  with  stagnation,  and  as  a  result,  the  osseous  tis- 
sues may  become  involved.  Other  causes  which  tend  to  mastoid 
involvement  during  middle  ear  suppurations  are ;  exposures  to 
wet  and  cold,  the  forcible  injections  of  fluid  into  the  ear,  or  the 
employment  of  the  air  douche.  The  experiments  of  Schutz  on 
the  cadaver,  have  proven  that  the  employment  of  the  air  douche 
in  an  acute  otitis  media  when  the  perforation  in  the  drum  mem- 
brane is  small,  is  a  dangerous  procedure,  as  some  of  the  pus 
may  be  forced  into  the  mastoid  cells.  In  seventeen  of  the 
eighteen  cases  on  which  experiments  were  made,  when  the 
perforation  in  the  drum  membrane  was  small,  the  stained  pus 
placed  in  the  middle  ear  through  this  small  opening,  was  found 
in  the  remotest  cells  of  the  mastoid  after  catheter  inflation,  but 
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he  t'ound  the  pus  in  oiii)  one  ol  sixteen  in  which  the  same  ex- 
periment was  made  in  the  presence  of  a  large  opening  in  the 
drum  membrane.  The  occurrence  of  mastoid  involvement  is 
frequently  seen  in  certain  infectious  diseases,  as  in  scarlet 
fever,  measles,  diphtheria  and  influenza.  The  conditions  which 
favor  the  extension  of  a  chronic  middle  ear  suppuration  into 
the  mastoid  cells  are ;  narrowing  of  the  external  canal,  the  pres- 
ence of  polypi  and  granulations  and  the  formation  of  choles- 
teatomatous  masses,  as  these  interfere  with  drainage  and  lead 
to  caries  and  necrosis  of  the  bone. 

r'rimary  inflammations  of  the  mastoid  are  mostly  the  result 
of  traumatisms.  Tuberculosis  is,  according  to  Henrici  a  com- 
paratively frequent  cause  in  children.  He  found  that  one  case 
out  of  every  five  mastoid  cases  operated  upon  by  him,  were 
tubercular ;  and  he  believes  that  the  majority  were  primary. 
Isemer  believes  that  13  per  cent,  of  all  mastoid  cases  in  children 
are  tubercular,  and  half  of  those  are  primary.  Haike  demon- 
strated that  out  of  five  cases  of  tuberculosis  of  the  mastoid  ex- 
amined by  him.  three  were  primary. 

It  is  possible  that  a  number  of  so-called  cases  of  primary 
mastoiditis  are  really  secondary  to  a  middle  ear  involve- 
ment, so  slight  as  to  be  overlooked. 

The  invasion  of  the  labyrinth  may  take  place  through  the 
middle  ear.  by  way  of  the  blood  and  lymph  channels,  from 
the  cranial  cavity  by  way  of  the  aqueducts,  the  facial  and  au- 
ditory nerves,  and  through  trauma.  The  great  majority  of 
labyrinth  suppurations  result  from  the  extension  of  middle 
ear  suppurations.  In  the  acute  otitis  media  due  to  scarlet 
fever,  measles,  diphtheria  and  influenza,  such  extension  is 
more  apt  to  occur.  In  the  chronic  cases,  tuberculosis  and 
cholesteatoma  play  an  active  part.  This  extension  may  take 
place  through  the  anastomosing  vessels  of  the  middle  ear  and 
labyrinth,  or  through  a  destruction  of  the  bone  from  inflamma- 
tory processes.  The  labyrinth  capsule  may  also  be  opened 
during  operation  on  the  middle  ear.  or  penetrated  by  foreign 
bodies  entering  through  the  middle  ear.  According  to  Hins- 
berg.  the  most  frequent  paths  of  entrance  for  this  infection, 
are  the  round  and  oval  windows,  the  promontory  and  the 
horizontal  semicircular  canal. 

The  invasion  of  the  labyrinth  by  way  of  the  blood  and 
lymph  channels,  as  it  occurs  in  mumps,  and  the  invasion  from 
the  cranial  cavity  by  way  of  the  aqueducts  and  nerves,  as  well 


438  WILLIAM  E.  SAUER, 

as  in  fractures  of  the  temporal  bone,  are  less  important  from 
a  surgical  point  of  view. 

Regarding  the  frequency  of  labyrinth  suppurations,  Fried- 
rich  states  that  the  labyrinth  is  involved  in  about  1  per  cent 
of  all  the  cases  of  middle  ear  suppurations ;  but  as  our  knowl- 
edge of  this  subject  increases,  it  will  be  found  that  the  per- 
centage of  labyrinth  suppurations  will  possibly  be  increased. 

Humboldt  Building. 


XV. 

A    REPORT  OF  ATYPICAL    AND   TYPICAL    CASES 

OF  SINUS  THROMBOSIS  COMPLICATING 

MASTOIDITIS. 

By  W.  R.  D.\bney,  M.  D., 

Marietta,  Ohio. 

The  more  cases  of  sinus  thrombosis  that  I  see  as  a  com- 
plicating factor  in  mastoiditis,  the  more  I  become  convinced 
that  the  symptom  complex,  as  laid  down  in  the  books, — such 
as  chills,  hyperpyrexia,  sweating,  and  a  rapid  easily  com- 
pressed pulse, — is  not  always  diagnostic  of  a  septic  thrombo- 
phlebitis. 

There  are  a  number  of  acute  infective  conditions  that  are 
quite  frequently  manifested  after  mastoid  operations  which  so 
closely  resemble  sinus  thrombosis  in  their  early  symptoms, 
that  the  diagnosis  should  be  made  by  exclusion,  rather  than 
by  the  symptoms  of  sinus  infection  that  may  be  presented. 

Pneumonia  is  not  infrequently  seen  as  a  complication  after 
operations  upon  the  temporal  bone ;  that  this  disease  can  very 
closely  resemble  a  sinus  infection — in  its  symptomatology — 
is  well  illustrated  in  the  following  case: 

Case  1. — Child  of  12  years.  An  old  chronic  otitis  media 
exacerbated  by  an  attack  of  tonsillitis ;  operation  on  tenth  day 
after  mastoiditis  began.  At  time  of  operation  the  tempera- 
ture was  99*  F.  and  pulse  100. 

Operation. — Subperiosteal  abscess  over  mastoid  and  tem- 
poral fossa ;  mastoid  empyema  extending  into  the  superior 
meatal  cells  and  cells  of  the  anterior  wall  of  the  bony  canal : 
perisinuous  extradural  abscess  over  the  arch  joining  the  hori- 
zontal and  vertical  portions  of  the  lateral  sinus. 

The  sinus  was  not  explored  as  the  history  of  the  case  was 
not  very  clear,  and  the  patient  was  not  taking  the  anesthetic 
kindly. 

The  posterior  bony  canal  wall  was  taken  down  and  Pansc 
flaps  stitched  into  the  mastoid  cavity.  The  vertical  incision 
over  the  mastoid  was  left  open. 

Six  hours  after  the  operation,  patient  had  a  chill  which 
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was  followed  by  a  rise  of  temperature  to  105°  F.  and  pulse 
150.  There  was  frequently  repeated  slight  chills  followed 
by  high  temperatures  and  rapid  pulse  for  two  days  when  the 
characteristic  sputa  of  pneumonia  appeared  and  rendered  the 
diagnosis  clear.  Auscultation  and  percussion  were  negative 
during  this  time,  as  is  often  found  in  the  early  stage  of  a 
deep  seated  central  pneumonia. 

The  pneumonia  resolved  by  lysis,  in  this  case,  and  the 
patient  was  discharged  at  the  end  of  the  sixth  week  after  the 
mostoid  operation. 

Acute  septic  nephritis  is  another  complication  that  should 
be  considered  before  it  is  determined  that  an  infected  clot  is 
present  in  one  or  more  of  the  venous  sinuses  of  the  dura 
mater. 

Case  2. — Purulent  mastoiditis  in  a  young  man  complicated 
by  extradural  abscess  above  the  roof  of  the  antrum  and 
tympanum. 

Three  days  after  operation,  there  was  a  chill,  rapid  rise 
of  temperature  from  99°  F.  to  104°  F.,  and  exhaustive  per- 
spiration. The  pulse  increase  was  out  of  ratio  to  the  tempera- 
ture as  it  was  never  above  85  per  minute;  there  was  partial 
suppression  of  urine  and  the  urinary  analysis  showed 
albumin,  pus,  and  cells  from  the  pelvis  of  the  kidney. 

The  kidney  complication  cleared  up  under  appropriate  treat- 
ment. 

Case  3. — Child  14  years  of  age.  Acute  mastoiditis ;  ear 
had  been  discharging  for  six  weeks. 

At  the  operation,  we  found  only  a  small  quantity  of  pus 
and  thick  bloody  serum,  in  abundance,  in  all  of  the  cells  of 
the  mastoid. 

On  the  sixth  day  following  the  operation  the  patient  had 
a  chill  which  was  followed  by  a  rise  in  temperature  and  pulse, 
and  there  was  free  perspiration.  The  next  day  there  was  seen 
a  slight  croupous  exudate  on  the  same  side  of  the  throat  as 
the  operation.  There  was  tenderness  along  the  upper  third 
of  the  internal  jugular  vein,  which  was  no  doubt  due  to  the 
involvement  of  the  anterior  cervical  lymph  nodes  that  overlie 
the  internal  jugular,  although  there  may  have  been  a  phlebitis 
of  the  jugular  by  contiguity  of  structure. 

A  culture  from  the  throat  showed   the    influenza    bacillus. 

Under  aconite,  quinin,  camphor  and  aspirin,  the  symptoms 
of  sinus  thrombophlebitis  disappeared. 


S1NU»  THROMBOSIS  COM PUCATING  MASTOIDITIS.  441 

\\\  li.iw  seen  a  number  of  cases  of  gastrointestinal  dis- 
turbances following  mastoid  operations,  which  upon  a  super- 
ficial observation  could  easily  be  mistaken  for  sinus  infection, 
but  we  have  only  to  make  the  test  for  indican  to  clear  up  the 
cliai^TOsis ;  when  it  is  found,  the  case  is  to  be  treated  accord- 
ingly and  the  symptoms  of  sinus  involvement  will  disapf>ear 
with  surprising  rapidity. 

Pulmonary,  kidney  and  hver  conipiications  as  concomitants 
of  an  acute  osteomyelitis  of  the  temporal  bone,  are  easily 
accounted  for.  when  we  consider  the  fact  there  is,  in  this 
condition,  a  thrombosis  of  the  arteries  as  well  as  of  the  veins, 
and  when  small  particles  of  these  thrombi  become  detached 
they  are  deposited  as  infected  emboli  in  the  above  mentioned 
organs,  and  thus  form  a  nidus  of  infection  that  gives  rise 
to  the  symptoms  which  indicate  that  these  organs  are  in- 
volved in  a  septic  process. 

Case  4. — White  female,  age  14  years.  I  was  called  to  see 
this  patient  on  account  of  an  acute  exacerbation  of  a  chronic 
purulent  otitis  media. 

History. — Both  ears  had  been  discharging  at  intervals  for 
ten  years.  During  the  apparent  quiescent  periods,  the  patient 
would  remove  scales  of  inspissated  pus  from  her  ears ;  has  had 
most  of  the  diseases  incident  to  childhood,  and  her  ear  trouble 
had  its  inception  in  an  attack  of  scarlet  fever. 

Present  illness  began  a  week  ago  during  an  attack  of  phar- 
yngitis: ears  began  to  discharge  on  the  second  day;  the  flow 
from  the  left  ear  was  very  pro.fuse  while  that  from  the  right 
ear  was  scant  and  foul  smelling.  During  the  evening  previous 
to  my  first  visit  she  had  chilling  of  the  lower  extremities  that 
was  followed  by  gentle  perspiration. 

Present  Condition.— Tempenture,  100.6°  F. ;  pulse.  120. 
Complains  of  intense  paroxysmal  pain  in  the  right  ear.  the 
pa-n  being  somewhat  relieved  after  there  is  a  free  gush  of  pus ; 
tenderness  to  pressure  applied  over  the  antrum,  tip,  posterior 
meatal  cells,  and  mastoid  emissary  vein ;  skin  over  mastoid  is 
glazed  and  reddened ;  postauricular  groove  is  obliterated ;  large 
perforation  in  the  lower  posterior  part  of  drum ;  decided  bulg- 
ing of  inner  end  of  posterior-superior  membranous  canal. 

The  streptococcus  was  the  predominating  organism  in  a 
smear  that  was  taken  from  the  pus  as  it  came  through  the 
perforation  in  the  drum. 

Operation  advised  and  declined  as  the  father  of  the  child 
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was  out  of  the  city  and  the  consultant  did  not  agree  with  me 
as  to  the  advisability  of  an  early  operation. 

December  14th. — Saw  patient  at  1  and  9  p.  m.,  and  the  ob- 
jective symptoms  were  more  pronounced  although  she  said 
that  she  felt  better.  When  operation  is  proposed  it  usually 
has  this  effect. 

December  15th. — Word  was  received  from  the  father  that 
we  operate  at  once  if  it  was  deemed  advisable.  As  the  child 
had  had  several  slight  chills  during  the  night  and  was  pre- 
vented from  sleeping  by  severe  pain  in  the  ear  and  mastoid, 
it  was  thought  best  that  we  operate  as  soon  as  she  could  be 
prepared. 

Six  p.  m.  operation;  chloroform;  the  mastoid  was  densely 
sclerosed  and  not  a  single  cell  was  encountered  until  the  an- 
trum was  reached  when  pus  and  granulations  as  well  as 
cholestoatoma  were  encountered;  antrum  was  larger  than 
usual  and  the  walls  were  undergoing  ulcerative  degeneration ; 
the  posterior  canal  wall  was  chiseled  away  and  the  malleus 
and  incus,  which  to  the  unaided  eye  appeared  to  be  normal, 
were  found  imbedded  in  a  mass  of  fibrous  connective  tissues 
that  had  formed  between  the  drum  and  the  inner  tympanic 
wall ;  this  condition  in  connection  with  the  granulation  forma- 
tion in  the  antrotympanic  duct  prevented  free  drainage  from 
the  antrum  into  the  middle  ear  and  accounted  for  the  paroxys- 
mal pain  as  the  antrum  was  not  emptied  until  the  pressure 
became  great  enough  to  force  the  pus  into  the  tympanic  cavity. 
This  is  a  diagnostic  point  of  some  importance  as  in  my  limited 
experience  I  have  always  found  pus  in  the  antrum  when  there 
was  repeated  attacks  of  paroxysmal  pain  that  were  relieved 
by  a  free  flow  of  pus  through  a  large  perforation  in  the  drum 
membrane. 

The  eburnating  process  had  not  advanced  so  much  in  the 
lower  two-thirds  of  the  mastoid  but  the  cells  of  this  region 
were  small  and  filled  with  cholesteatoma,  constituting  a  cho- 
lesteatomatous  infiltration  of  the  mastoid — ^a  rare  condition  in 
my  experience  as  this  is  the  second  case  that  I  have  met  with 
in  my  practice. 

There  was  a  small  perforation  in  the  inner  table  overlying 
the  lower  portion  of  the  sigmoid  sinus,  from  which  pus  was 
bubbling ;  perforation  was  enlarged  and  a  dram  of  pus  liber- 
ated. The  sinus  wall  was  beginning  to  soften,  and  as  palpa- 
tion did  not  afford  us  any  information,  the  outer  wall  was  in- 
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cised  between  two  pressure   pads  and  a  fair  sized  parietal 
thrombus  was  taken  out  of  the  sinus. 

This  patient  had  a  slow  and  tedious  recovery,  due  to  the 
lighting  up  of  an  old  nephritis. 

This  case  very  forcibly  illustrates  the  fact  that  we  may  have 
an  infected  thrombus,  in  one  of  the  sinus  of  the  dura  mater, 
and  yet  there  may  not  be  manifested  the  symptom  complex 
that  we  usually  expect  to  see  in  these  cases. 

Case  5. — This  case  came  under  my  observation  in  1904,  at 
the  instance  of  Dr.  E.  W.  Hill. 

History. — White  male,  age  23  years.  Frequent  attacks  of 
earache  in  the  left  ear,  but  there  has  never  been  a  noticeable 
fluid  discharge  from  the  ear.  although  he  has  frequently  taken 
greenish  crusts  of  a  pungent  odor  from  this  ear.  Present 
trouble  began  three  weeks  ago  during  an  attack  of  tonsillitis, 
but  mastoid  swelling  did  not  develop  until  two  weeks  later, 
that  is  one  week  previous  to  his  first  visit  to  my  office. 

Present  Condition. — Temperature,  98°  F. ;  pulse,  96.  Pain 
deep  down  in  the  ear;  edema  limited  to  the  lower  two-thirds 
of  the  mastoid.  Slight  pressure  over  tip  and  antrum  caused 
intense  pain.  Ear  was  freed  of  inspissated  pus  and  cerumen. 
Inner  end  of  membranous  canal  was  found  to  be  sagging  and 
t^ofTRy-  There  was  a  large  sequestrum  of  bone  in  the  fundus 
of  the  canal,  which  could  not  be  delivered  through  the  external 
meatus.     Mastoid  does  not  transilluminate. 

Saw  patient  at  3  p.  m.  and  his  temperature  was  100°  F., 
pulse,  100.  He  has  had  a  number  of  attacks  of  vertigo  and 
several  rigors  since  his  morning  visit.  The  hearing  power, 
for  both  high  and  low  tones,  is  very  much  impaired.  Advised 
operation  at  once,  but  the  young  man  was  under  legal  age  and 
the  consent  of  his  parents  could  not  be  obtained  before  the 
following  day. 

June  10th.— Temperature,  98.8°  F.;  pulse,  98.  Chill  during 
the  night  which  was  followed  by  free  perspiration.  The  ear 
is  discharging  a  thin  blood  streaked  material,  from  which  a 
smear  was  taken,  and  the  streptococcus  was  found  to  be  the 
predenominating  organism. 

Four  p.  m. — Temperature  100.5°  F. ;  pulse,  115.  Marked 
increase  in  the  objective  symptoms.  The  father  tells  me  that 
the  boy  had  an  acute  ear  condition  in  early  infancy  and  that 
since  that  time  there  had  been  an  accumulation  of  greenish 
malodorous  crusts  about  the  external  meatus. 
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June  11th. — Operation;  chloroform;  subcortical  cells  and 
a  lar^e  tip  cell  contained  pus ;  antrum  and  tympanic  cavity  were 
filled  with  pus  and  cholesteatoma.  The  antral  walls  were  un- 
dergoing dry  caries  as  the  bone  came  away  under  the  curette 
like  grains  of  sand. 

A  sequestrum  comprising  the  inner  end  of  the  posterior  and 
inferior  walls  of  the  external  auditory  canal  was  taken  out, 
thus  leaving  the  facial  nerve  exposed  in  its  vertical  portion. 
The  inferior  and  anterior  walls  of  the  tympanic  cavity  were 
absent  and  the  jugular  bulb,  the  internal  carotid  artery,  and 
the  capsular  ligament  of  the  glenoid  fossa  were  exposed.  The 
wound  was  packed  with  strips  of  iodoform  gauze  and  left 
open. 

The  young  man  was  relieved  of  his  pain  and  vertigo  by  the 
operation,  but  the  fluctuations  of  temperature  and  pulse,  and 
the  slight  chills  were  repeated  three  and  four  times  a  day ; 
each  chill  was  followed  by  a  rise  of  temperature  and  pulse 
and  mild  perspiration.  This  condition  continued  for  ten  days 
before  the  consent  of  the  parents  could  be  obtained  for  another 
operation.  During  this  ten  days  the  temperature  varied  from 
97°  F.  to  101°  F.  and  the  pulse  from  110  to  140. 

As  the  mastoid  wound  was  in  good  condition,  and  the  jug- 
ular bulb  previous  to  the  operation  had  been  in  gross  communi- 
cation with  the  pyogenic  material  in  the  tympanic  cavity,  it  was 
thought  that  we  had  to  deal  with  a  primary  thrombosis  of  the 
jugular  bulb,  and  that  small  particles  of  the  infected  clot  were 
becoming  detached  into  the  general  circulation  and  thereby 
causing  the  form  of  bacteremia  that  was  manifested. 

On  the  tenth  day  following  the  primary  operation  the  patient 
was  anesthetized  and  the  sigmoid  sinus  uncovered  down  to 
the  bulb.  A  palpable  clot  was  not  discoverable,  therefore,  an 
aspjrating  needle  of  large  caliber  was  inserted  into  the  sinus 
and  a  free  flow  of  blood  followed  but,  when  pressure  was  ap- 
plied to  the  sinus  above  the  needle,  the  flow  immediately  ceased. 
Pressure  was  maintained  and  the  portion  of  the  sinus  was  laid 
open  with  a  small  knife ;  a  curette  was  introduced,  and  par- 
ticles of  softened  clot  were  removed  but  we  were  unable  to 
re-establish  the  circulation.  It  was  deemed  best  to  resect  the 
jugular  before  resorting  to  further  manipulations  to  free  the 
sinus  of  the  thrombus. 

After  the  vein  was  excised,  the  sinus  was  incised  down  to 
the  bulb  and  a  great  deal  of  disintegrated  clot  was  taken  out. 
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A  gauze  drain  was  inserted  upward  into  the  bulb,  in  order  that 
it  might  bring  away  any  softened  material  that  had  escaped 
our  efforts.  The  temperature  and  pulse  became  normal  with- 
in four  days  after  the  sinus  operation  and  remained  so  through- 
out his  convalescence. 

This  case  serves  to  illustrate  the  difference  between  an  actual 
involvement  of  the  labyrinth  by  the  pyogenic  process  and  a 
labyrinth  disturbance  due  to  pressure  transmitted  through  the 
fenestra  in  the  inner  tympanic  wall,  as  the  labyrinthine  symp- 
toms disappeared  as  soon  as  the  pressure  was  removed  by 
operation. 

The  low  form  of  bacteremia  that  was  manifested  in  this 
case  may  be  accounted  for  in  several  ways:  (1)  That  the 
clot  in  the  bulb  and  lower  part  of  the  sigmoid  sinus  was  dis- 
integrating slowly,  and  thus  such  small  infected  emboli  were 
detached  into  the  blood  stream  that  the  phagocytes  were  able 
to  perform  their  function  as  scavengers  before  the  extreme 
constitutional  disturbances,  that  are  usually  seen  in  a  bacter- 
emia, could  be  manifested.  (2)  It  is  quite  possible  that  here 
may  have  been  an  attenuation  of  the  organism  responsible  for 
the  infection  in  consequence  of  the  long  continued  course  of 
the  suppuration,  just  as  we  see  it  in  chronic  gonorrhea.  (3) 
The  individual  equation  of  susceptibility  and  immunity  or  re- 
sistance to  infection  must  be  considered  in  a  given  case  as 
the  same  conditions  of  infection  in  an  individual  of  good  resist- 
ing powers  would  not  produce  the  violent  train  of  symptoms 
that  would  be  manifested  in  an  individual  that  was  greatly 
debilitated  before  the  infection. 

The  wound  in  the  neck  healed  by  primary  intention,  and 
this.  I  think,  was  due  to  the  method  of  technic  that  was  fol- 
k>wed  in  the  resection  of  the  vein.  The  technic  of  the  pro- 
cedure was  as  follows:  A  heavy  pad  of  gauze  was  passed 
under  the  vein,  preliminary  to  cutting  it  between  the  double 
ligatures,  in  order  to  prevent  septic  material  in  the  severed 
ends  of  the  vein  from  infecting  the  wound  in  the  neck. 

Before  the  stumps  of  the  severed  vein  were  dropped  into 
the  neck,  their  intimas  were  cauterized  with  carbolic  acid  and 
alcohol,  just  as  the  general  surgeon  does  the  stump  of  the 
severed  appendix  before  he  returns  it  to  the  abdominal  cavity. 

I  have  followed  the  above  technic  in  several  jugular  re- 
sections, with  the  most  gratifying  results,  as  to  primary  union 
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of  the  cervical  wound,  in  cases  that  were  manifesting  a  high 
degree  of  bacteremia. 

Case  6. — White  male,  age  16  years.  I  saw  this  case  in  con- 
sultation with  Dr.  W.  H.  Metcalf,  at  2 :30  p.  m.,  September  5, 
1907. 

History. — ^Discharge  from  left  ear  since  early  childhood 
as  sequel  of  scarlet  fever.  There  had  been  pain  back  of  the 
ear  on  numerous  occasions,  when  the  discharge  from  the  ear 
would  cease  temporarily. 

Present  trouble  began  about  ten  days  ago  during  an  attack 
of  tonsillitis.  He  has  had  a  number  of  mild  chills  and  his 
temperature  has  fluctuated  between  100°  F.  and  102°  F.  He 
had  a  very  hard  chill  this  morning,  but  his  temperature  was 
not  taken  until  1  p.  m.  when  it  registered  101°  F. 

Present  Condition. — Temperature,  102.6°  F. ;  pulse,  130; 
respiration,  22.  He  has  an  anxious  drawn  facial  expression, 
that  is  suggestive  of  fear;  skin  is  of  a  muddy  yellow  color; 
tongue  is  heavily  coated ;  breath  is  foul ;  speech  is  slow  and 
voice  tremulous ;  there  is  an  annoying  dry  cough  but  asculta- 
tion  and  percussion  are  negative.  Has  constant  pain  over  en- 
tire left  side  of  the  head  but  is  most  severe  in  the  mastoid 
region ;  he  is  extremely  sensitive  to  pressure  lightly  applied 
over  the  tip,  antrum,  emissary  vein  and  along  the  course  of 
the  internal  jugular  vein.  There  is  edema,  beginning  about 
two  inches  above  the  external  auditory  meatus  and  extending 
downward  to  the  clavicle.  This  edema  is  particularly  notice- 
able in  the  occipital  triangle,  and  there  is  exquisite  tenderness 
to  pressure  applied  in  this  region. 

External  canal  is  full  of  thick  foul  pus ;  drum  membrane, 
malleus  and  incus  are  missing,  and  the  inner  tympanic  wall  is 
covered  with  polypoid  granulations.  The  streptococcus  was 
found  to  be  the  predominating  organism. 

There  is  a  slight  Babinski  reflex  and  Kernig's  sign  is  fairly 
well  marked,  as  the  angle  of  extension  is  about  120** ;  vision 
is  indistinct  and  ophthalmoscopic  examination  revealed  a  dou- 
ble optic  neuritis.  The  patient  readily  recognizes  articles 
handed  him  and  understands  the  purposes  for  which  they 
should  be  used,  but  he  displays  considerable  difficulty  in  nam- 
ing the  articles  submitted  to  him. 

There  is  a  stable  mydriasis  of  the  left  pupil  and  the  right 
one  responds  very  sluggishly. 

Diagnosis. — Mastoid  empyema,  sinus  thrombosis,  and  a  pro- 
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visional  diagnosis  of  meningitis  with  brain  pressure  due  to  an 
extradural  or  subdural  pus  collection. 

Admitted  to  hospital  at  4  p.  m. ;  temperature,  101.6**  F. ; 
pulse,  116;  chill  at  6  p.  m.,  lasting  15  minutes;  7  p.  m.  tem- 
perature, 105.5°  F. ;  pulse,  140 ;  respiration,  28. 

Operation  began  at  10  p.  m.  and  the  temperature  was  102* 
F.  The  usual  mastoid  incision  was  later  supplemented  by 
posterior  incision  extending  to  the  inion.  Opening  the  cortex 
set  free  a  thick,  dark  offensive  fluid  that  was  under  considerabla 
pressure  as  numerous  bubbles  could  be  seen  in  the  fluid  as  it 
gushed  out;  large  antrum  was  filled  with  cholesteatoma;  in- 
ner table  overlying  the  vertical  limb  of  the  sinus  was  com- 
pletely eroded  and  the  outer  wall  of  the  sinus  was  covered 
with  granulations  from  which  pus  was  exuding;  granulations 
were  removed  and  a  perforation  was  found  in  the  wall  of  the 
sinus ;  enlarged  perforation  and  a  disintegrated  clot  were  mop- 
ped out  of  the  sinus ;  ulceration  of  visceral  wall  of  the  sinus  at 
the  knee;  ulcerated  part  of  the  sinus  wall  was  cut  out  with 
small  scissors  and  about  three  drams  of  pus  was  evacuated, 
exposing  an  area  of  superficial  cerebral  necrosis  at  this  point. 
This  is  about  the  region  of  the  naming  center  as  pointed  out 
by  Mills,  and  possibly  accounts  for  the  patient's  hesitation  in 
naming  objects. 

On  account  of  the  extensive  softening  of  the  clot  in  the 
sinus,  it  was  thought  best  to  ligate  and  excise  the  internal  jug- 
ular vein  before  attempting  to  free  the  sinus  of  the  disinte- 
grated thrombus.  The  jugular  was  found  to  be  thrombosed 
to  one-half  inch  below  the  facial  vein,  the  latter  vein  also  con- 
tained a  ck)t.  The  jugular  was  excised  below  the  lower  limit 
of  the  clot  and  the  stump  of  the  vessel  was  stitched  into  the 
upper  angle  of  the  cervical  incision. 

Sinus  had  to  be  uncovered  to  the  torcular  before  the  pos- 
terior axis  of  the  softened  thrombus  could  be  reached.  This 
sinus  was  next  curetted  in  the  direction  of  the  bulb  but  a  re- 
turn circulation  was  not  established.  A  stream  of  normal 
saline  solution  was  introduced  into  the  sigmoid  sinus  in  the 
direction  of  the  jugular  bulb  and  particles  of  softened  clot 
washed  out  of  the  end  of  the  jugular  that  was  stitched  into 
the  neck  wound.  The  superior  petrosal  sinus  was  opened  in- 
ward as  far  as  the  internal  auditory  meatus  without  establish- 
ing a  return  flow. 

The  posterior  osseous  canal  wall  was  taken  down  and  the 
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middle  ear  freed  of  granulations.  Posterior  horizontal  incision 
closed  and  wound  packed  with  gauze.  Lower  two-thirds  of 
iieck  wound  closed  but  it  suppurated  and  had  to  be  reopened. 

September  6th,  6  p.  m.— Temperature,  99.4°  F. ;  pulse,  84. 
Chill  at  6  :30  p.  m.,  chill  at  10 :30  p.  m.,  following  which  the 
temperature  was  104.2°  F.  and  pulse  130. 

September  7th. — Chill  at  8  :30  a.  m.,  followed  by  a  rise  of 
temperature  to  104°  F.  and  pulse  140.  During  the  night  he 
complained  of  pain  over  the  upper  portion  of  the  left  lung; 
the  respirations  are  shallow  and  increased  in  frequency ;  large 
moist  rales  heard  on  auscultation  and  there  is  prune  juice  ex- 
pectoration ;  has  developed  a  diarrhea  and  the  stools  are  ex- 
tremely offensive. 

Dressing  changed  and  the  entire  wound  found  covered  with 
pyogenic  membrane ;  all  stitches  taken  out  and  wound  swabbed 
with  turpentine ;  hot  compresses  of  permanganate  of  potash 
solution  ordered  which  were  to  be  changed  every  twenty  min- 
utes. Chill  at  7  :30  p.  m. ;  one  hour  aftwward  the  temperature 
was  103  6°  F.,  pulse  160. 

September  8th,  7  a.  m. — Temperature,  99.5°  F. ;  pulse,  96. 
Chill  of  thirty  minutes'  duration  and  the  temperature  soon 
registered  104.5°  and  pulse  126.  Slight  edema  and  discolora- 
tion of  the  lids  of  the  left  eye. 

September  11th. — For  the  past  forty-eight  hours  the  tem- 
perature has  fluctuated  between  98°  F  and  102°  F.,  and  the 
pulse  has  varied  from  96  to  116.  Patient  has  been  exceedingly 
restless  and  at  times  wildly  delirious ;  Kernig's  and  Babinski's 
signs  are  positive  and  there  is  some  retraction  of  the  head ; 
edema  and  discoloration  of  the  lids  of  the  left  eye  have  in- 
creased. 

September  12th. — Exophthalmos  of  the  left  eye;  edema  of 
lids  of  right  eye;  projectile  vomiting  several  times  during  the 
day ;  unconscious  at  9  p.  m.  and  died  six  hours  later. 

Autopsy  not  permitted. 

This  patient  was  given  140  cc.  of  streptolytic  serum  and 
twelve  hypodermic  injections  of  Declat's  preparation  of  phenic 
acid  besides  the  usual  remedies  that  are  in  vogue  in  the  treat- 
ment of  pneumonia. 

This  case  as  well  as  the  preceding  one  serves  to  illustrate 
the  fact  that  in  an  acute  exacerbation  of  a  chronic  purulent 
otitis  media  in  which  there  are  symptoms  of  mastoiditis,  we 
should  resort  to  radical  operative  interference  at  once  if  we 
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wish  to  conserve  the  interests  of  our  patient.  They  also  serve 
to  show  us  the  extensive  destruction  that  may  take  place  in 
the  temporal  bone  without  the  manifestation  of  subjective 
symptoms.  From  the  findings  at  tli€  operations  upon  these 
patients  I  am  of  the  opinion  that  chronic  suppuration  of  bone 
had  been  in  progress  for  months,  if  not  years,  as  it  is  hardly 
conceivable  that  such  destruction  of  osseous  tissue  could  be 
accomplished  in  one  or  two  weeks.  Every  surgeon  who  has 
had  a  wide  experience  in  dealing  with  chronic  suppuration 
of  bone,  has  often  been  surprised  at  the  mildness  of  the  symp- 
toms and  the  advanced  pathologic  conditions  that  he  finds  at 
the  time  of  operation. 

On  the  day  following  the  operation,  the  young  man  appeared 
to  be  better,  inasmuch  as  the  pain  was  relieved,  and  he  was 
able  to  name  objects  readily,  the  [ater  condition  would  indi- 
cate that  t1ie  naming  center  had  not  been  destroyed,  but  as 
has  been  suggested  by  Mr.  Ballance,  the  connecting  fibres  be- 
tween this  center  and  the  speech  center  were  obtunded  to  a 
certain  extent  by  pressure  from  the  subdural  abscess. 

Cases,  like  the  one  under  discussion,  which  manifest  s)rmp- 
toms  of  meningitis  before  operation,  do  not  offer  a  very  favor- 
able prognosis,  and  in  this  case  the  Babinski  and  the  Kemig 
signs  were  positive,  and  we  were  fully  warranted  in  assuming 
that  we  had  a  complicating  meningitis. 

As  this  patient  had  an  annoying  cough  previous  to  the  op- 
eration, although  auscultation  and  percussion  were  negative, 
I  cannot  but  conclude  that  a  metastatic  pneumonia  was  devel- 
oping at  that  time,  as  clinicians  of  exi)erience  in  diagnosticat- 
ing diseases  of  the  lungs  tell  us  that  it  is  often  impossible 
to  make  a  diagnosis  of  central  pneumonia  by  auscultation  and 
percussion,  and  that  they  have  to  wait  for  the  appearance  of 
the  characteristic  expectoration, 

I  am  well  aware  that,  during  the  manipulations  that  are 
necessan*'  to  clear  a  thrombosed  sinus,  one  may  dislodge  a 
portion  of  the  infected  clot  into  the  general  circulation,  and 
that  it  may  be  carried  by  the  blood  stream  to  the  right  heart, 
and  thence  to  the  lungs,  to  form  the  focus  for  a  metastatic 
pneumonia,  but  I  cannot  concede  that  this  occurred  in  the  case 
before  us,  as  the  clot  in  the  bulbar  end  of  the  sinus  was  not 
disturbed  until  after  the  internal  jugular  had  been  excised, 
and  pressure  was  made  on  the  opposite  jug^ar  while  we  were 
cloarincf  the  torcular  end  of  the  sinus. 
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The  foul  smelling  purulent  stools  that  the  boy  had  would  in- 
dicate that  his  diarrhea  was  due  to  a  septic  enteritis  and  not 
to  an  excess  of  carbon  dioxid  in  the  blood  which  was  the 
cause  of  the  frequent  loose  stools  in  the  late  stage  of  pneu- 
monia. 

The  clinical  symptoms  of  exophthalmos,  edema  and  dis- 
coloration of  the  lids  of  the  left  eye,  and  the  later  manifesta- 
tion of  the  same  symptom  in  the  right  eye  in  connection  with 
the  fact  that  we  were  unable  to  get  a  return  flow  from  the 
superior  petrosal  sinus,  would  amply  justify  us  in  concluding 
that  there  was  a  septic  thrombophlebitis  of  both  cavernous 
sinuses ;  this  being  the  case  it  is  quite  easy  for  us  to  see  how 
the  infecting  element  could  be  carried  to  the  lungs  through  the 
right  internal  jugular. 

It  is  in  cases  like  this  one  that  the  diagnosis  of  a  complicat- 
ing brain  abscess  is  rendered  extremely  difficult,  if  not  impos- 
sible, as  the  symptoms  of  pyemia  so  predominate  that  they  ob- 
scure the  characteristic  signs  of  low  temperature  and  pulse 
that  are  seen  in  abscess  of  the  brain. 
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DIAGNOSIS  AND  TREATMENT  OF   SUPPURATION 
OF  THE  LABYRINTH. 

By  R.  Bishop  Canfield,  M.  D., 

Ik,  ,1  .«,  .w  <ii-   "Tor.ARYXGOLuOV,   UNIVERSITY  OF  MICHICAX, 
ANN  ARBOR. 

The  diagnosis  of  suppuration  of  the  labyrinth  is  made  from 
the  symptoms  evinced  by  the  patient  before  operation  and  by 
the  pathologic  condition  discovered  during  operation. 

Symptoms. — The  invasion  of  the  labyrinth  by  a  suppura- 
tive process  in  the  middle  ear  is  marked  by  no  symptoms  in 
the  majority  of  cases.  This  is  due  to  the  fact  that  it  occurs 
generally  during  a  chronic  suppurative  otitis  media  associated 
with  caries  or  cholesteatoma.  Extension  takes  place  slowly 
by  a  process  of  erosion  from  without.  This  allows  the  laby- 
rinth apparatus  to  accommodate  itself  to  the  gradual  change 
in  pressure  and  condition  that  occurs  with  the  localized  de- 
struction of  its  bony  capsule.  It  is  the  sudden  invasion  of  the 
labyrinth  or  the  sudden  extension  of  disease  within  a  laby- 
rinth already  entered  that  gives  rise  to  symptoms.  When  this 
occurs  it  cau.ses  certain  manifestations  that  are  of  diagnostic 
value. 

Of  these  deafness  is  of  inijx)rtance.  Unilateral  deafness,  as 
Bezold  has  pointed  out,  is  difficult  of  diagnosis  and  consequent- 
ly of  doubtful  value.  When,  however,  a  patient  suffering  from 
a  suppurative  otitis  media  develops  under  observation  a  sud- 
den increase  in  deafness  in  the  suspected  ear,  the  symptom  is 
of  great  significance.  The  absence  of  deafness  does  not  nec- 
essarily mean  that  extensive  pathologic  change  has  not  al- 
ready taken  place  in  the  labyrinth  for  the  vestibule  may  be 
filled  with  cholesteatoma  and  pus  without  materially  affecting 
the  hearing.  Even  the  cochlea  may  be  extensively  diseased 
without  destroying  hearing  for  conversation. 

Disturbances  of  equilibrium  are  frequently  present.  When 
standing  the  patient  often  rests  most  of  his  weight  upon  the 
foot  of  the  affected  side.  While  walking  he  tends  to  turn 
off  or  bend  to  the  affected  side. 
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These  disturbances  are  intensified  if  the  eyes  are  closed. 
In  some  cases  they  are  slight  but  continuous  while  in  others 
they  alternate  with  periods  during  which  the  patient  is  free 
of  all  inconvenience.  In  severe  cases  they  are  so  marked  as 
to  prevent  the  patients  from  assuming  the  upright  position 
or  moving  about  without  support.  After  being  present  for 
some  length  of  time  they  have  been  known  to  disappear  for 
years. 

Vertigo  is  common  and  is  intensified  by  exertion.  It  varies 
greatly  in  degree  and  character.  In  some  cases  it  is  not  more 
than  dizziness,  transient  or  continuous.  In  others  typical  and 
severe  rotary  vertigo  appears.  In  one  of  my  cases  pressure 
upon  the  right  semicircular  canal  after  operation  caused  all 
objects  to  rotate  very  rapidly  to  the  right.  Removal  of  press- 
ure causes  them  all  to  snap  back  through  the  reverse  arc  quick- 
ly until  they  reached  their  proper  position.  Pressure  upon  the 
posterior  semicircular  canal  caused  the  bed  to  slip  suddenly 
away  toward  the  foot.  Removal  of  pressure  brought  it  quick- 
ly back  again.  These  sensations  were  so  intense  that  that 
patient  would  hold  tightly  to  the  bed  to  keep  from  throwing 
himself  on  to  the  floor. 

In  cases  in  which  vertigo  is  most  marked  nausea  and  vom- 
iting are  generally  noted.  They  occur  upon  arising  or  follow 
exertion. 

Lateral  nystagmus  is  less  common.  It  rarely  occurs  with- 
out vertigo  and  is  most  marked  when  the  eyes  are  turned 
toward  the  healthy  side. 

Fever  and  headache  are  rather  uncommon  and  are  not  at 
all  characteristic. 

The  hearing  test  is  of  questionable  value.  The  hearing  for 
the  voice  in  my  own  cases  varied  from  the  whisper  at  three 
feet,  to  a  degree  which  made  it  probable  that  the  loud  con- 
versational voice  was  heard  in  the  other  ear  although  that  ear 
was  hermetically  sealed.  The  fact  that  a  very  high  degree 
of  deafness  often  occurs  in  chronic  suppurative  otitis  media 
without  extension  of  the  infection  to  the  labyrinth  and  that 
extension  into  the  semicircular  canal  system  sometimes  takes 
place  without  causing  marked  deafness,  lowers  the  value  of 
the  voice  test  considerably  even  when  taken  into  consideration 
with  other  tests  and  renders  it  worthless  when  considered 
alone. 
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The  Weber  is  decidedly  unreliable.  It  was  not  localized  in 
several  of  my  cases  and  in  others  was  localized  in  the  sus- 
pected ear  quite  as  frequently  as  in  the  other. 

The  Rinne  was  negative  more  often  than  it  was  positive. 

The  high  limit,  however,  was  always  somewhat  lowered,  in 
one  case  was  512.  In  this  case  the  Weber  was  not  localized. 
The  lower  limit  is  of  course  elevated  on  account  of  the  mid- 
dle ear  involvement. 

The  SN-mptoms  mentioned  are  important  in  that  they  point 
towartl  the  presence  of  an  intracranial  complication  but  are 
not  sufficient  in  themselves  to  render  a  diagnosis  of  labyrinth 
disease  positive.  They  may  all  be  present  in  cases  in  which 
the  labyrinth  is  not  involved.  This  is  demonstrated  by  the 
following-  case : 

Mrs.  S..  30  years.  Scarlet  fever  at  the  age  of  4  years. 
Both  ears  discharged  at  that  time.  Right  ear  soon  ceased 
to  discharge  but  left  has  continued  to  discharge  at  times 
ever  since.  At  time  of  first  discharge  had  complete  left 
facial  paralysis.  This  lasted  for  about  two  months. 
Since  then  has  had  times  when  paralysis  was  apparent  lasting 
several  weeks.  Since  first  attack  has  never  been  complete. 
About  two  weeks  ago  during  a  head  cold  was  taken  with 
severe  rotary  vertigo,  ringing  tinnitus  and  increase  in  deaf- 
ness in  the  left  ear,  pain  in  the  left  occipital  region,  slight 
foul  discharge  from  left  ear.  Temperature  has  reached  as 
high  as  105  with  frequent  remissions ;  no  chills,  yesterday 
delirium,  pupils  dilated,  breathing  difficult,  apparently  in  ex- 
tremis.    Today  remarkable  change  for  the  better. 

Examination. — Patient  well  developed,  intelligent  woman, 
perfectly  rational,  but  inattentive,  complaining  of  pain  in 
region  of  left  ear,  high  pitched  tinnitus  left  ear.  temperature 
101,  pulse  80,  respiration  20.  leucocytosis  14.000.  Knee  jerks 
slightly  exaggerated.  Right  ear  shows  evidence  of  old  sup- 
puration but  no  sign  of  acute  inflammation.  Left  ear.  mem- 
brana  tympani  present,  retracted,  scar  in  superior  half,  small 
perforation  in  postero-superior  quadrant,  contains  somewhat 
tenacious  pus.  probe  passes  into  attic.  No  drooping  of  pos- 
terior superior  canal  wall,  no  mastoid  tenderness.  Hearing 
test  somewhat  unsatisfactory  on  account  of  patient's  condition. 
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Right.  Left. 

Loud  conversation Voice Loud  conversation 

Not  localized Weber Not  localized 

Negative Rinne Negative 

256  slightly  higher  forks  0  .A.  C.  . .  .  256  slightly  higher  forks  0 
Apparently  somewhat  de-  B.C.    . .  Apparently  somewhat  de- 
creased           creased. 

Dench  3 High Dench  4 

256 Low 256 

Paracentesis  permitted  escape  of  foul  pus  and  cholesteatoma. 
Diagnosis  of  chronic  suppurative  otitis  media,  cholesteatoma 
and  probable  involvement  of  the  labyrinth  was  made  and 
radical  mastoid-  operation  .  advised  with  exploration  of  laby- 
rinth if  indicated  at  time  of  operation.  Operation  was  re- 
fused. Patient  remained  in  same  condition  for  two  days  and 
then  had  another  attack  of  pain. 

Rise  of  temperature  to  105  without  chill,  increase  in 
deafness,  tinnitus  and  vertigo  from  which  she  made  a  slow 
recovery.  Ten  months  later  a  radical  mastoid  operation  was 
performed.  Tympanum  and  mastoid  were  found  filled  with 
cholesteatoma  but  the  labyrinth  was  intact.  Complete  recov- 
ery. It  is  interesting  to  note  that  after  the  radical  operation 
the  upper  limit  became  normal  and  hearing  for  conversational 
voice  increased  to  six  feet. 

The  labyrinth  symptoms  and  hearing,  test  indicative  of  laby- 
rinth involvement  were  no  doubt  due  to  pressure  upon  the 
labyrinth  of  the  cholesteatoma  and  to  incident  congestion. 

Even  more  important  than  the  fact  that  symptoms  indicative 
of  invasion  of  the  labyrinth  may  be  present  during  the  course 
of  a  chronic  suppurative  otitis  media  without  disease  of  the 
labyrinth  is  the  fact  that  invasion  of  the  labyrinth  may  take 
place  without  the  presence  of  a  single  symptom  on  account 
of  which  the  condition  may  be  suspected.  Of  my  own  cases 
marked  deafness  was  present  in  three,  disturbances  of  equili- 
brium in  five,  vertigo  in  five,  nausea  and  vomiting  in  three, 
nys.tagmus  in  two,  no  symptoms  whatever  in  five. 

The  diagnosis  of  labyrinth  suppuration  can  at  present  be 
made  with  certainty,  in  the  great  majority  of  cases  at  least, 
only  at  the  time  of  the  radical  mastoid  operation,  by  discovery 
of  disease  of  the  inner  tympanic  or  mastoid  wall  and  of  a 
sinus  leading  into  the  interior  of  the  labyrinth.  These  sinuses 
appear  in  order  of  their  frequency  in  the  semicircular  canals, 
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through  the  oval  window,  through  the  promontory,  and 
through  the  round  window.  Perforations  into  the  horizontal 
semicircular  canal  is  frequently  easy-  of  diagnosis.  This  is 
true  when  the  perforation  occupies  a  point  just  below  the  most 
prominent  portion  of  the  semicircular  canal.  In  such  cases 
it  api^ears  as  a  single  opening  into  the  lumen  of  the  canal,  or 
if  more  destruction  has  taken  place  as  two  openings  one  lead- 
ing into  each  branch  of  the  canal.  (I  have  seen  several  such 
perforations  without  signs  of  caries,  granulation  tissue  or  pus 
within  the  canal.)  The  diagnosis  is  more  difficult  although 
the  destruction  is  greater  in  cases  in  which  the  posterior  half 
of  the  horizontal  semicircular  canal  is  lacking.  With  the  per- 
foration in  this  position,  the  operator  may  be  left  in  doubt 
as  to  its  existence  despite  perfect  illumination  and  pa'nstaking 
investigation.  Pus  is  rarely  seen  issuing  from  such  a  per- 
foration. 

I  have  seen  it  in  but  one  case.  In  that  case  the  vestibule 
was  filled  with  fluid  pus.  More  frequently  a  small  bud  of 
g^nulation  tissue  is  noted  within  the  canal.  When  this  is 
wiped  away  the  observer  may  be  in  doubt  as  to  whether  the 
interior  of  the  canal  is  involved  or  not.  possibly  concluding 
that  the  granulation  tissue  is  due  entirely  to  the  disease  within 
the  antrum.  I  believe  that  such  indecision  is  justified  and  that 
perforation  may  occur  in  the  semicircular  canal,  exist  for  a 
time,  become  closed  bv  granulation  tissue  and  later  by  bone 
with  but  slight,  if  any,  involvement  of  the  labyrinth.  In  one 
case,  in  shaving  down  some  cancellous  bone  over  the  horizontal 
semicircular  canal  in  a  patient  in  whom  no  labyrinth  symptoms 
had  been  noted  I  cut  away  a  small  irregular  mass  of  bone,  the 
removal  of  which  opened  the  canal.  This  I  think  was  new 
bone  formed  in  the  successful  attempt  on  the  part  of  nature 
to  close  a  perforation  and  protect  a  labyrinth  from  invasion. 

The  posterior  semicircular  canal  is  somewhat  more  deeply 
situated  than  the  horizontal  and  is  more  deeply  covered  with 
cancellous  bone  consequently  its  exact  delineation  is  some- 
what more  difficult.  On  this  account  perforation  through  the 
canal  is  sometimes  missed.  When  the  canal  is  thoroughly 
exposed  the  perforation  is  easily  seen  occupying  the  niost 
prominent  portion  of  the  canal.  It  is  sometimes  seen  on  the 
anterior  surface  and  associated  with  destruction  of  the  pos- 
terior branch  of  the  horizontal  canal.  In  some  cases  very 
small  pneumatic  cells  may  cover  the  canal  and  be  especially 
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numerous  in  the  neighborhood  of  the  solid  angle.  They  some- 
times extend  rather  deeply  along  the  walls  of  the  canals  and 
if  filled  w'th  freely  bleeding  granulation  may  be  mistaken  for 
a  perforation.  In  this  connection  the  systematic  use  of  the 
fine  probe  is  of  great  diagnostic  value.  This  instrument  must 
be  employed  with  judgment.  It  is  well  recognized  that  in  casej 
wh'ch  exhibit  a  single  perforation  in  this  neighborhood  the 
labyrinth  disease  is  frequently  definitely  localized  and  that 
this  localizing  process  takes  place  by  the  formation  of  a  wall 
of  protecting  granulation  at  the  deepest  limit  of  the  disease. 
It  -s  without  question  highly  dangerous  to  pass  a  probe 
further  into  the  semicircular  canal  than  this  protecting  wall. 
Such  a  procedure  only  carries  infection  into  the  deeper  por- 
tions of  the  labyrinth  and  disseminates  the  disease.  It  does 
not  aflford  the  observer  any  additional  information.  As  the 
point  at  which  this  protecting  wall  has  formed  can  not  be 
told,  the  probe  is  to  be  passed  only  deep  enough  to  render  the 
diagnosis  of  perforation  positive. 

It  is  generally  stated  that  next  in  frequency  to  the  neigh- 
borhood of  the  semicircular  canals  perforation  takes  place 
through  the  oval  window.  In  the  presence  of  the  stapes  this 
perforation  must  be  difficult  of  diagnosis.  In  the  absence  of 
the  stapes,  perforation  can  sometimes  be  made  out  if  not  by 
inspection,  then  by  means  of  the  fine  probe.  Hinsberg  states 
that  infection  can  pass  through  the  oval  window  in  cases  in 
which  macroscopic  change  in  the  window  cannot  be  discov- 
ered. 

In  support  of  this  statement  I  have  been  able  to  demonstrate 
caries  of  the  vestibule  in  a  case  in  which  I  could  not  discover 
a  perforation.  The  absence  of  the  stapes  is  not  always  signifi'- 
cant  of  perforation  through  the  oval  window  as  it  was  noted 
in  one  of  my  cases  in  which  no  perforation  could  be  detected 
and  in  which  fair  conversational  voice  was  present  after  op- 
eration. I  have  seen  perforation  of  the  promontory  in  one 
case  in  which  about  two-thirds  of  the  promontory  was  lacking. 
Cases  have  been  reported  in  which  infection  reached  the  laby- 
rinth from  the  cranial  cavity  through  the  internal  auditory 
meatus  or  the  aqueducts.  I  am  inclined  to  think  that  the 
acqueductus  vestibuli  was  the  avenue  of  infection  in  one  of 
my  cases. 

Much  difference  of  opinion  exists  concerning  the  pathologic 
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significance  of  perforations  in  various  positions  in  the  external 
labyrinthine  wall. 

In  my  cases,  judging  from  hearing  test  and  result  of  op- 
eration, single  perforations  into  the  horizontal  semicircular 
canal  occurred  only  in  cases  of  circumscribed  labyrinthine  dis- 
ease. Double  perforations,  one  in  the  horizontal  and  one  in 
the  posterior  semicircular  canal,  occurred  in  two  cases  in 
which  the  vestibule  was  filled  with  pus  and  cholesteatoma.  It 
would  seem  that  double  or  multiple  perforations  must  always 
speak  for  an  extensive  pathologic  condition.  In  considering 
the  value  of  visable  perforations  in  the  diagnosis  of  labyrinth 
-uppuration  secondary  to  suppurative  otitis  media  it  must  be 
remembered  that  the  disease  has  been  demonstrated  clinically 
and  at  autopsy  in  cases  in  which  perforation  could  not  be 
recogriized 

The  indications  for  operation  upon  the  labyrinth  are  met  in 
two  classes  of  cases: 

1.  Those  in  which  symptoms  referable  to  labyrinth  disease 
have  not  been  present  before  operation. 

(a)  When  a  single  perforation  is  discovered  through  a  semi- 
circular canal,  from  which  pus  escapes. 

(b)  When  a  perforation  through  the  oval  window  is  dis- 
covered, whether  pus  is  seen  or  not.  In  these  cases  marked 
deafness  is  present  and  extensive  disease  of  the  vestibule  must 
be  suspected. 

(c)  When  labyrinth  symptoms  develop  suddenly  after  a 
radical  mastoid  ojjeration.  The  majority  of  these  cases  are 
due  to  a  latent  labyrinth  suppuration,  an  acute  exacerbation 
of  which  has  been  set  up  by  the  operation.  In  such  cases  the 
vestibule  is  to  be  opened  widely  and  further  operative  meas- 
ures governed  by  its  condition.  In  isolated  perforations 
through  the  horizontal  semicircular  canal  in  which  no  other 
evidence  of  disease  can  be  demonstrated  of>eration  upon  the 
labyrinth  may  be  postponed. 

This  is  in  support  of  Hinsberg's  statement  that  in  his  ex- 
perience, of  all  cases  of  circumscribed  semicircular  canal  dis- 
ease not  a  single  patient  succumbed  to  the  consequences  of 
the  labyrinth  suppuration.  In  this  connection  he  points  out 
the  necessity  for  watching,  very  carefully,  cases  in  which  a 
single  perforation  of  a  semicircular  canal  has  been  demon- 
strated so  that  on  the  appearance  of  vertigo,  nystagmus  and 
diminution  of  hearing,  the  labyrinth  may  be  promptly  opened. 
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2.  Those  in  which  labyrinth  symptoms  have  been  present 
before  operation : 

(a)  When  no  fistula  is  found. 

(b)  When  fistula  is  found. 

.When  no  fistula  is  found.  This  class  of  cases,  it  seems  to 
me,  should  be  very  small  and  should  include  those  cases  which 
have  developed  labyrinth  symptoms  while  under  observation 
and  those  in  which  deafness  typ'cal  of  disease  of  the  percepn 
tive  apparatus  can  be  demonstrated.  Symptoms  highly  sug- 
gestive of  labyrinth  suppuration  so  frequently  disappear 
after  the  radical  mastoid  operation  that  unless  the  pathologic 
change  in  the  tympanum  and  mastoid  is  altogether  too  slight 
to  account  for  the  labyrinth  symptoms  delay  may  be  allowed. 
To  this  class  belong  also  those  cases  in  which  a  deep  seated 
cerebellar  abscess  or  extradural  abscess  is  suspected  (Jansen). 

When  a  perforation  into  the  labyrinth  is  found  in  a  case 
that  has  previously  shown  labyrinth  symptoms  the  indication 
for  opening  the  labyrinth  is  clear. 

The  following  six  cases  are  illustrative  of  the  fact  that  in- 
vasion of  the  labyrinth  can  take  place  without  symptoms, 
while  the  next  five  show  some  symptoms  characteristic  of 
the  condition. 

August  17,  1905.  Case  1. — Percy  B.,  15  years.  Discharge 
from  left  ear  following  scarlet  fever  eleven  years  ago.  Dis- 
charge has  persisted  with  infrequent  remissions  ever  since. 
No  symptoms  except  moderate  deafness  and  foul  discharge. 

Examination. — Right  ear  negative.  Left,  great  destruction 
of  M.  T.  Tympanum  filled  with  granulation,  pus  and  choles- 
teatoma.    No  mastoid  symptoms.    Large  amount  of  adenoids. 

Right.  Hearing  Test.  Left. 

Loud  conversational  voice. .  Voice    20/21 

-f         Weber 

—  Rinne + 

Dench  3 High N. 

512       Low N. 

Radical  mastoid  operation  discovered  tympanum  filled  with 
cholesteatoma,  antrum  containing  moderate  amount  of  granu- 
lation tissue,  pus  and  cholesteatoma,  malleus  and  incus  want- 
ing. Small  sinus  leading  into  posterior  branch  of  horizontal 
semicircular  canal.  No  evidence  of  pus  in  canal,  no  caries. 
Koerner  flap  and  skin    grafts  later.     Sinus    moderatelv    en- 
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larged  for  purpose  ot  examination.  Adenoid  operation.  Slight 
vertigo  after  operation. 

May  3,  1906.  Case  2. — Ivan  P.,  age  10  years.  Chronic 
suppurative  otitis  media  since  scarlet '  fever  seven  years  ago. 
No  symptcHTis  except  moderate  deafness  and  discharge. 

Examination. — Right  ear.  Great  destruction  of  membrana 
tympani.  Ossicles  not  seen.  Tympanum  contains  granulation, 
pus  and  cholesteatoma.  Probe  passes  into  attic  and  discov- 
ers caries  on  external  attic  wall  and  in  direction  of  antrum. 
Left  ear:  Scars  in  membrana  tympani.  Xo  evidence  of  pres- 
ent suppuration. 

Right.  Hearing  Test.  Left. 

L.  C.  \'.  at  car Voice 15/21 

-r  Weber 

—  Rinne -\- 

Dench  2    High N. 

512      Low 256 

Right  radical  mastoid  operation.  Cholesteatoma  in  tym- 
panum, antrum  and  perisinus  collection  of  cholesteatoma. 
Perforation  in  horizontal  semicircular  canal  leads  into  vesti- 
bule. This  opening  enlarged.  Thiersch  grafts  in  Eustachian 
tube  and  tympanum.  Koerner  flap.  Initial  incision  sutured. 
Recovery  without  marked  labyrinth  symptoms. 

July  8,  1907.  Case  3.— Fred  H.,  age  17  years.  Discharge 
from  right  ear  for  fifteen  years  without  symptoms. 

Examination. — Right  ear:  Polyp  occludes  canal,  from 
around  polyp,  escapes  foul  cholesteatoma.  Sinus  through  pos- 
terior canal  wall  passes  into  mastoid. 

Right.  Hearing  Test.  Left 

Loud  conv.  voice Voice 20/21 

-f  Weber 

—  Rinne -f- 

Dench  2  Hi^h N. 

.•>12       Low N. 

Radical  mastoid  operation.  Tympanum,  antrum  and  mastoid 
filled  with  true  cholesteatoma.  Dura  over  middle  cerebral 
fossa  and  over  sinus  laid  bare  by  the  disease.  Polyp  attached 
to  inner  wall  of  antrum.  Sinus  through  horizontal  semicir- 
cular canal  leads  into  vestibule.  Sinus  enlarged.  Koerner 
flap,  initial  incision  sutured.  Moderate  vertigo  for  several 
days  after  operation.    Discharged  well. 
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November  21,  1907.  Case;  4.— Madge  S.,  age  8  years.  Re- 
current discharge  for  the  past  three  years,  continuous  from 
the  left  ear  for  the  past  year.  No  history  of  labyrinth  symp- 
toms. 

Examination. — Membrana  tympani  shows  great  destruc- 
tion. Tympanum  contains  cholesteatoma  and  pus.  Ossicles 
not  visible.  No  mastoid  tenderness.  After  several  weeks' 
treatment  without  avail,  radical  mastoid  operation.  Most  of 
the  disease  in  and  in  the  vicinity  of  the  antrum,  which  con- 
tained cholesteatoma  and  caries.  Fallopian  canal  lacking  for 
about  one-fourth  inch  in  the  immediate  vicinity  of  the  hori- 
zontal semicircular  canal.  Horizontal  semicircular  canal  shows 
almost  complete  destruction ;  remainder  of  canal  carious. 
Dura  and  sinus  laid  bare.  Short  Koerner  flap.  Initial  incis- 
ion sutured.  Skin  graft  later.  Complete  recovery  without 
labyrinth  symptoms. 

December  30,  1905.  Case  5. — Frances  McD.,  age  18  years 
Continuous  discharge  from  both  ears  since  measles  thirteen 
years  ago.     Severe  headache  but  no  other  symptoms. 

Examination. — Both  ears  showed  marked  destruction  of 
membrana  tympani.  Tympanum  contains  cholesteatoma  and 
pus.  Caries  in  both  attics.  Left  shows  considerable  destruc- 
tion of  posterior  canal  wall. 

Right.  Hearing  Test.  Left 

8/35      Voice 5/35 

Dench  2 Weber -j- 

— Rinne — 

High Dench  2 

512 Low 512 

January  11,  1906.— Radical  mastoid  operation  left  side.  Ex- 
tensive sclerosis.  All  of  posterior  and  posterior  half  of  hori- 
zontal semicircular  canal  found  destroyed.  Opening  enlarged. 
Koerner  flap.  Thiersch  grafts  to  tube  and  tympanum.  Mod- 
erate vertigo  after  operation. 

Stacke  operation  on  the  right  side  at  a  later  date.  Laby- 
rinth not  involved. 

August  28,  1905.  Case  6.— Cleo  F.,  age  15  years.  Both 
ears  have  discharged  since  the  age  of  6  months.  No  nausea ; 
no  dizziness  or  other  labyrinth  symptoms. 

Examination. — Both  ears  show  canals  filled  with  granula- 
tions, pus  and  cholesteatoma.     Sinus  leads  through  the  pos- 
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tenor  canal  wall  of  the  left  ear  into  mastoid,     .\denoids  and 

tunsils. 

Ki.i;ht  Hearing  Test.  Left. 

L.  C  \' \()icc        '  ..L.  C.  \'. 

1  )encli    :  Wcbcr + 

Rnne      — 

Hiiih Dench  3 

1"V  t Low 1024 

Radical  mastoid  operat'ons  on  both  ears  at  different  dates. 
Right  side  showed  moderate  amount  of  cholesteatoma,  granu- 
lation tissue,  and  pus  throughout  tympanum  and  mastoid. 
Labyrinth  had  been  i^ivaded  through  the  posterior  semicircular 
canal  which  had  been  completely  destroyed.  Horizontal  semi- 
circular canal  also  involved.  Thiersch  graft  of  tympanum, 
initial  incision  sutured.  Moderate  labyrinth  symptoms  after 
operation.    Mastoid  operation  followed  by  removal  of  adenoid. 

Left  radical  mastoid  operation  showed  extensive  cholestea- 
toma formation  with  exposure  of  the  facial  nerve  but  no  in- 
volvement of  the  labyrinth. 

March  15.  1907.  C\SE  7. — Frank  R.,  age  14  years.  Right 
ear  has  discharged  for  ten  years,  cause  unknown.  No  symp- 
toms until  one  month  ago  when  complete  facial  paralysis  and 
vertigo  with  increase  in  deafness.  Patient  says  that  at  that 
time  and  for  several  dav!^.  he  staggered  to  right  but  did  not 
fall. 

Examination. — Canal  occluded  in  its  middle  third  by  droop- 
ing of  superior  canal  wall  which  touches  inferior.  By  inserts 
ing  speculum  lieyond  occluded  area  small  amount  of  stale  dis- 
charge and  glistening  polyp  are  seen.  Complete  facial  paraly- 
sis.    No  mastoid  tenderness.     Adenoids  and  tonsils. 

Radical  mastoid  operation.  Tympanum,  antrum  and  mas- 
toid filled  with  foul  pus.  Fallopian  canal  shows  perforation 
about  one-fourth  inch  long,  downward  from  level  of  hori- 
zontal sem-circular  canal  which  shows  perforation,  which  un- 
caps canal  and  .shows  openings  into  both  branches.  Openings 
enlarged.  Koerner  flap.  Initial  incision  sutured.  Insignifi- 
cant vertigo  after  operation.  Adenoids  and  tonsil  operation 
at  a  later  date.  Complete  recovery  from  facial  paralysis  in 
three  months. 

May  13.  1906.  Case  8.— \Vm.  H  .  age  22  years.  Right  ear 
has  discharged  since  measles  seventeen  years  ago  with  occa- 
sional exacerbations.     Polyps  removed   from   both  ears  on€ 
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year  ago.  Two  months  go  while  undressing  had  his  first  at- 
tack of  vertigo  which  was  so  severe  that  he  fell  over  on  to 
the  bed.  This  vertigo  has  continued  with  periods  of  remission 
and  exacerbation  up  to  the  present  time.  No  nausea  or  vom- 
iting. Acknowledges  syphilis  several  years  ago.  No  recent 
symptoms. 

Examination. — Patient  sits  with  head  bent  to  right.  Not 
interested  in  surroundings.  Answers  questions  slowly  but 
correctly.  Apparently  not  in  pain.  Pupils  equal,  react  normal- 
ly, no  nystagmus,  no  strabmisus.  Disturbance  in  equilibrium 
marked  upon  arising,  stands  with  most  of  his  weight  upon  the 
right  foot,  while  walking  turns  off  and  bends  to  the  right. 

Ears :  Right,  canal  contains  creamy  pus.  Depths  of  canal 
filled  with  easily  bleeding  granulations.  Drooping  of  superior 
wall  of  the  canal  just  external  to  the  tympanum.  No  mastoid 
tenderness.     Left,  dry  depths  are  filled  with  bloody  crusts. 

Right.  Hearing  Test.  Left. 

L.  C.  V Voice 2/35 

Not  localized Weber Not  localized 

—      Rinne — 

512 High  . N. 

612 Low 512 

Radical  mastoid  operation  right  side.  Marked  superficial 
sclerosis  of  mastoid.  Deeper  parts  filled  with  cholesteatoma 
Horizontal  semicircular  canal  completely  destroyed.  Granu- 
lations in  tympanum.  Koerner  flap,  sewed  to  posterior  wall 
of  concha.  Initial  incision  not  sutured.  Riverdan  skin  grafts 
at  a  later  date.  For  several  days  severe  rotary  vertigo  to  the 
right.  This  gradually  wore  off.  While  walking  the  patient 
had  the  inclination  to  turn  off  to  the  right  but  was  able  to 
walk  in  a  straight  line  with  some  effort.  Three  months  after 
operation  had  two  attacks  of  severe  vertigo  with  some  nausea. 
Examination  revealed  complete  epidermitization  of  the  opera- 
tive field.  No  apparent  trouble.  Since  then  no  report  of 
patient. 

August  6,  1905.  Case  9.— Patty  Van  T.,  age  9  years.  Has 
had  continued  discharge  from  both  ears  since  scarlet  fever 
six  years  ago.  Two  weeks  ago  severe  pain  right  side,  with 
decrease  in  amount  of  discharge,  postaural  swelling  on  the 
third  day.  Since  attack  patient  has  been  very  dizzy  but  has 
been  too  sick  to  complain. 
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Bxamination. — Patient  evidently  very  ill.  Temi^erature  103, 
pulse  110,  very  weak  and  thready,  sepsis,  adenoids. 

Right  ear,  canal  occluded  by  drooping  of  superior  wall, 
large  postaural  swelling  extending  to  cheek.  Cholesteatoma 
in  canal. 

Left  ear,  membrana  tympani  gone,  tympanum  filled  with 
cholesteatoma.  Right  radical  operation  with  curettage  of  ves- 
tibule. Cortex,  paper  thin.  Five  perforations  externally 
Tympanum,  antrum  and  mastoid  filled  with  cholesteatoma. 
Two  perforations  in  middle  cerebral  fossa.  Pus  and  choles- 
teatoma on  sigmoid  sinus.  Posterior  semicircular  canal  and 
posterior  half  of  horizontal  semicircular  canal  destroyed. 
Vestibule  filled  with  pus.  Left  radical  mastoid  at  later  day. 
Labyrinth  not  involved.     Discharged  well. 

October  8,  1906.  Mrs.  Wm.  J.  B.,  age  42  years.  Patient 
had  scarlet  fever  at  age  of  5  years.  Both  ears  discharged  for 
several  years  thereafter.  Later  the  right  ceased  but  the  left 
has  troubled  her  until  the  present  time,  slight  facial  paralysis. 
For  about  a  year  she  has  had  frequent  and  severe  sick  head- 
aches, with  nausea,  vomiting  and  rotary  vertigo.  Three  weeks 
ago  during  a  severe  headache  she  suddenly  became  uncon- 
scious. This  lasted  for  several  minutes  after  which  she  was 
helped  to  bed.  Since  then  she  has  had  continuous  headaches 
over  the  entire  head.  Patient  is  two  months  pregnant  but 
thinks  that  that  has  nothing  to  do  with  her  symptoms,  judg- 
ing from  previous  experiences. 

Examinatton. — Right  ear  shows  great  destruction  of  mem- 
brana tympani.  Tympanum  dry.  Left  ear,  two  perforations 
in  posterior  half.  Moderate  amount  of  discharge  having  the 
odor  of  cholesteatoma. 

Right.  Hearing  Test.  Left. 

L.  C   V Voice L.  C.  V. 

Weber -f 

N Rinne 0 

512    High  .  15  D. 

I  •  w — 

Patient  is  very  unsteady  on  her  feet,  sways  from  right  to 
left  and  has  some  difficulty  in  maintaining  the  upright  posi- 
tion.   When  walking  turns  off  the  to  left  unless  she  is  careful. 

Radical  mastoid  operation.  Mastoid  completely  sclerosed. 
No  antrum  discovered.    The  position  of  the  antrum  could  be 
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(lefiirttiy  made  out  but  the  cavity  itself  was  filled  with  new 
bone.  Tympanum  filled  with  cholesteatoma.  Promontory 
lacking  in  great  portion,  this  causing  a  perforation  in  vestibule 
and  first  whorl  of  cochlea.  This  opening  enlarged.  Follow- 
ing operation  vertigo  was  marked  for  ten  days  after  which 
it  Q:radually  disappeared.     Discharged  well. 

Case  11. — Tiny  B.,  school  girl,  age  14  years.  Was  brought 
to  the  Un'versity  Hospital  on  account  of  a  Suppurative  middle 
ear  disease  of  the  left  side. 

History. — Patient  had  scarlet  fever  at  the  age  of  1  year. 
Roth  ears  discharged  at  that  time.  At  the  same  time  a  swell- 
ing appeared  behind  the  ear.  This  was  lanced  and  the  wound 
soon  healed.  The  discharge  from  the  ear,  however,  persisted 
for  about  two  years.  From  that  time  a  little  discharge  ap- 
peared at  times.  About  a  year  ago  during  a  head  cold  pain 
in  the  left  ear  reappeared  together  with  an  increase  in  the 
amount  of  discharge.  Two  weeks  previous  to  admission  to 
the  hospital,  dur'ng  a  head  cold  pain  reappeared  and  discharge 
ceased.  Two  days  previous  to  admission  a  swelling  was  seen 
over  the  mastoid.  About  the  same  time  child  became  much 
weaker.     She  has  had  at  no  times  chills,  nausea  or  vomiting. 

Examination. — Shows  a  child  fairly  well  nourished  lying 
upon  her  right  side,  head  markedly  retracted,  legs  flexed  on 
thighs,  face  flushed,  eyes  closed,  mouth  open,  patellar  reflexes 
absent.  Kernig's  sign  marked.  The  heart  while  fairly  strong 
when  patient  is  lying  down  becomes  irregular  and  weak  dur- 
ing exert'on.  She  answers  questions  intelligently  but  slowly 
and  sometimes  requires  several  eflforts  before  she  is  able  to 
finish  her  sentence.  She  protrudes  the  tongue  fully  but  with 
some  hesitation  and  unsteadiness.  Temperature  102.8,  pulse 
140,  respiration  24,  leucocytes  17,000. 

Local  examination. — Right  ear  shows  effect  of  a  previous 
suppuration.  Left  ear,  external  auditory  canal  filled  with  foul 
cholesteatoma  and  pus.  Lumen  of  canal  narrowed  by  pressure 
from  mastoid.  Over  the  lower  half  of  the  mastoid  is  present 
a  smooth  swelling,  very  sensitive  to  pressure  and  showing 
slight  fluctuation.  This  swelling  extends  beneath  mastoid  tip 
into  the  deep  neck  muscles. 

A  diagnosis  of  chronic  suppurative  middle  ear  disease, 
Bezold's  mastoiditis  with  cholesteatoma  and  meningitis  was 
made  and  a  bad  prognosis  given.  Careful  questioning  of  the 
mother  showed  that  the  child  had  begun  to  complain  of  head- 
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ache  only  the  day  before  and  that  all  her  bad  symptoms  had 
come  on  suddenly.  Therefore  it  might  be  supposed  that 
her  meningitis  had  begim  within  the  previous  few  hours,  had 
come  on  suddenly,  was  progressing  rapidly  and  might  at  that 
time  be  confined  to  an  area  that  could  be  reached  by  operative 
measures.  The  writer  could  recall  five  cases  of  purulent  otitis 
meningitis  operated  upon  successfully  in  his  own  practice  and 
therefore  felt  warranted  in  suggesting  an  operation  as  the 
only  possible  means  to  offer  even  the  slightest  chance  of  recov- 
ery. The  child  was  therefore  immediately  prepared  for  opera- 
tion. 

Under  ether  anesthesia  the  usual  mastoid  incision  was  con- 
tinued down  over  the  area  of  swelling  in  the  neck  and  several 
drams  of  foul  pus  and  cholesteatoma  were  allowed  to  escape. 
Perforation  through  the  inner  surface  of  the  mastoid  tip  had 
taken  place  on  to  the  deep  muscles  of  the  neck.  The  mastoid 
cortex  was  completely  removed  and  the  mastoid  cavity  found 
of  moderate  size  and  filled  with  a  true  cholesteatomatous 
tumor  having  a  well  defined  limiting  membrane.  This  mem- 
brane had  ruptured  and  allowed  the  escape  of  its  fluid  con- 
tents. Careful  removal  of  the  tumor  showed  the  bony  wall 
of  the  inner  table  destroyed  by  the  disease  so  that  the  cere- 
bellum was  exposed  over  the  area  about  the  size  of  a  silver 
dollar.  Over  this  area,  the  membrane  of  the  cholesteatoma 
was  firmly  adherent  to  the  cerebellar  tissue,  i.  e..  a  true  sub- 
dural cholesteatoma.  The  dura  in  the  neighborhood  was  part 
covered  with  foul  purulent  granulations.  Those  were  removed 
and  the  brain  uncovered  until  healthy  dura  was  uncovered  on 
all  sides,  except  over  a  small  area  near  the  median  line.  The 
reason  for  not  going  further  in  this  direction  will  be  explained 
later.  The  lateral  sinus  was  found  uncovered  for  a  distance 
of  about  an  inch  and  a  half  but  its  lumen  had  not  been  invaded. 
The  horizontal  semicircular  canal  had  been  destroyed  and  the 
labyrinthine  vestibule  opened.  A  large  amount  of  pus  was  se- 
cured from  the  posterior  cerebral  fossa.  AH  pneumatic  struc- 
ture infected  was  then  removed  including  the  mastoid  tip  and 
the  posterior  root  of  the  zygoma  and  the  wall  of  the  external 
canal,  thus  converting  the  middle  ear,  canal  and  mastoid  into 
one  cavity  with  smooth  walls.  The  ^►'mpanic  end  of  the 
Eustachian  tube  was  then  curetted  in  order  to  secure  its  future 
closure  and  a  counter  opening  made  in  the  neck  for  drainage. 
At  this  point,    in    spite   of    hypodermic    stimulation    and   of 
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hot  saline  enemata  repeated  during  operation  the  patient  sud- 
denly showed  signs  of  complete  collapse.  Further  operating 
was  postponed  and  the  patient  returned  to  bed  where  she 
made  a  slow  recovery  from  the  anesthetic,  regaining  conscious- 
ness eight  hours  later, 

9  p.  m. — Patient  was  perfectly  conscious  but  restless.  She 
answered  questions  satisfactorily  but  slowly.  Protrusion  of 
the  tongue  showed  paralysis  of  the  left  half  of  the  tip. 
Opisthotonos  became  more  marked  with  double  optic  papillitis. 
May  10,  1907. — She  suddenly  became  comatose  and  died, 
Autopsy. — Brain  showed  slight  tenseness  of  dura,  consid- 
erable congestion  of  the  pia,  slight  milky  exudate  over  the 
left  temporal  lobe.  Several  drams  of  plastic  exudate  over 
left  cerebellar  area  corresponding  to  field  of  operation  and 
extending  inward  and  downward  so  as  to  involve  structures 
of  the  base.  True  cholesteatoma  membrane  adherent  to  pia, 
left  lateral  ventricle  filled  with  flaky  fluid.  Choroid  plexus 
congested.  Cord  shows  several  drams  of  cloudy  fluid  in  the 
arachno'd  of  the  lower  dorsal  and  lumbar  cord.  The  fact  that 
the  cholesteatoma  occupied  a  position  in  immediate  relationship 
with  the  internal  auditory  meatus,  and  that  the  changes  in  the 
vestibule  were  much  greater  than  those  in  the  semicircular 
canal  system  makes  the  inference  possible  that  infection 
reached  the  labyrinth  through  the  internal  auditory  meatus, 
and  that  the  perforation  through  the  horizontal  semicircular 
canal  took  place  from  within  outward,  at  least  examination 
of  the  bone  makes  it  evident  that  the  changes  within  the  vesti- 
bule antedate  those  in  the  canal. 

TREATMENT. 

In  all  cases  in  which  labyrinthine  suppuration  has  been  sus- 
pected before  operation  or  has  been  diagnosticated  at  the  time 
of  operation  by  the  discovery  of  a  sinus  leading  into  the  laby- 
rinth the  radical  operation  must  be  performed.  Not  only  is 
this  the  only  operative  procedure  by  which  the  suppurative 
process  can  be  dealt  with  but  it  is  the  only  one  that  gives  a 
satisfactory  view  of  that  part  of  the  labyrinth  wall  through 
which  infection  has  penetrated. 

It  has  already  been  pointed  out  that  infection  reaches  the 
labyrinth  through  the  region  of  the  semicircular  canal,  the 
oval  window,  the  round  window  or  the  promontory.  In  order 
thoroughly  to  expose  these  areas,  the  last  steps  in  the  radical 
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<>|)eration  must  include  the  careful  delineation  of  the  three 
canals,  the  complete' oblteration  of  the  facial  ridge  even  to 
the  exposure  of  the  facial  nerve,  the  removal  of  the  inner  end 
of  the  anterior  canal  wall  and  of  the  external  wall  of  the 
hypotympanum.  The  depths  of  the  wound  are  then  packed 
with  gauze  soaked  in  adrenalin  in  order  that  the  field  may  be 
rendered  bkx)d!ess  and  careful  inspection  of  the  labyrinth  wall 
facilitated. 

The  complete  exenteration  of  the  labyrinth  includes  three 
distinct  steps : 

1.  The  entrance  into  the  vestibule  through  the  semicircular 
canal  system. 

2.  The  counter  opening  through  the  oval  window. 

3.  The  operation  upon  the  cochlea  through  the  promontory. 
The  operative  field  is  so  contracted,  the  relationship  between 

the  vital  structures  so  intimate  that  a  perfect  orientation  must 
be  secured  by  work  upon  the  cadaver  before  the  exploration 
of  the  interior  of  the  labyrinth  can  be  attempted  with  safety  to 
the  patient  or  credit  to  the  operator. 

The  entrance  into  the  vestibule  through  the  semicircular 
canal  system  is  chosen  as  the  first  step  in  cases  in  which  per- 
foration through  a  canal  can  be  demonstrated,  as  it  offers  a 
more  comprehensive  view  of  the  vestibule  than  does  the  open- 
ing through  the  oval  window.  It  is  attended  by  less  danger 
and  less  difficulty,  it  is  less  likely  to  affect  the  hearing  disas- 
trously and  finally  it  sometimes  reveals  a  localization  of  the 
pathologic  process  that  renders  further  operative  interference 
unnecessary.  Removal  of  the  semicircular  canal  system  fol- 
lows their  satisfactory  delineation.  It  is  conveniently  begun 
by  shaving  down  with  a  curette  or  sharp  chisel  the  superior 
margin  of  the  horizontal  semicircular  canal  in  its  posterior 
half. 

This  is  continued  until  the  canal  is  well  opened.  In  the 
same  way  the  posterior  canal  is  widely  opened.  Then  by  means 
of  the  mallet  and  sharp  narrow  chisel  the  superior  wall  of  the 
horizontal  canal  is  followed  directly  inward  until  the  vestibule 
is  reached.  The  posterior  and  superior  canals  are  then  oblit- 
erated. The  chief  danger  during  this  step  in  the  operation 
lies  in  injur>'  to  the  facial  ner\'e.  This  is  avoided  by  not  in- 
terfering with  the  inferior  wall  of  the  horizontal  canal  which 
is  in  most  intimate  relationship  with  the  Fallopian  canal.  I 
have  demonstrated  many  times  upon  the  cadaver  that  the  chisel 
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must  under  no  circumstances  be  allowed  to  impinge  upon  the 
wall  of  the  Fallopian  canal,  nor  to  rest  upon  the  crest  of  the 
previously  opened  horizontal  canal  while  this  canal  is  being 
obliterated,  as  the  Fallopian  canal  will  certainly  be  fractured. 
It  is  a  wise  precaution,  I  think,  against  injury  to  the  fac'al 
to  uncover  the  nerve  for  a  considerable  area  of  the  horizontal 
portion  in  order  that  its  exact  position  may  be  determined. 
Care  is  to  be  used  in  curetting  the  inner  wall  of  the  vestibule 
which  is  very  thin,  and  rupture  of  which  is  attended  by  con- 
siderable danger,  to  both  facial  and  auditory  nerves.  If  pains- 
taking examination  seems  to  show  that  the  disease  is  Hmited 
to  the  semicircular  canal  system  further  operative  measures 
may  be  postponed.  If,  on  the  other  hand,  the  interior  of  the 
vestibule  suggests  further  extension  of  the  disease  or  if  a 
sinus  leading  through  the  oval  window  or  promontory  has  been 
discovered  the  second  step  is  undertaken.  This  procedure  may 
be  carried  out  as  the  first  step  in  the  operation  if  no  perfora- 
tion through  canal  is  found.  This  consists  in  enlarging  the 
oval  w'ndow  downward  by  means  of  a  very  sharp  narrow 
chisel.  In  this  way  the  posterior  half  of  the  inner  tympanic 
wall  is  removed.  With  the  greatest  caution  in  order  to  avoid 
fracture  of  the  inner  wall  of  the  vestibule  into  the  internal 
auditory  meatus,  this  opening  is  enlarged  until  satisfactory  ex- 
amination of  the  vestibule  can  be  made. 

The  third  step  is  the  operation  upon  the  cochlea.  It  is  car- 
ried out  in  the  cases  only  in  which  disease  of  the  cochlea  can 
be  demonstrated.  This,  as  J.  D.  Richards  has  recently  pointed 
out,  is  the  most  dangerous  step  in  the  op>eration  not  only  on  the 
account  of  the  most  intimate  relationship  that  the  carotid  ar- 
tery, the  jugular  bulb,  and  the  facial  nerve  bear  to  the  field 
of  operation,  but  especially  on  account  of  the  position  the  very 
delicate  and  fragile  modiolus  that  occupies  the  center  of  the 
cochlea.  The  modiolus  is  a  hollow  cone  whose  side  forms  the 
peripheral  end  of  the  internal  auditory  canal  and  whose  apex 
is  at  a  point  an  eighth  of  an  inch  in  front  of  and  on  a  level 
with  the  oval  window.  From  his  experiments  and  observa- 
tions Richards  concludes  that  the  apex  of  the  cone  can  be 
removed  down  to  the  first  cochlear  whorl  without  bringing 
the  operative  field  and  the  intradural  sac  into  gross  communi- 
cation and  so  rendering  a  fatal  meningitis  probable.  Meas- 
urements of  a  number  of  temporal  bone  seems  to  prove  to  me 
that  the  internal  auditory   meatus  terminates  between   one- 
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eighth  and  three-sixteenths  of  an  inch  internal  to  the  promon- 
tory. Conse(|uently  to  do  more  than  uncap  the  pyramid  must 
be  exceedingly  danjjerous  and  is  rarely  necessary.  The 
cochlea  is  opened  safely  by  choosing  a  point  one-fourth  of  an 
inch  'n  front  of  the  lower  level  of  the  oval  window  and  chisel- 
ing downwards  and  forward  very  gently  until  a  cochlear  whorl 
appears.  This  is  enlarged  backward  to  the  vestibule  and  for- 
ward as  far  as  possible,  chiseling  as  Richards  advises  always 
in  the  direction  of  the  long  axis  of  the  pyramid.  In  this  way 
two  cochlear  whorls  are  widely  opened.  This  is  followed  by 
the  cautious  removal  of  the  remainder  of  the  promontory 
which  permits  inspection  of  the  entire  upper  whorl,  and  almost 
all  of  the  lower  whorl.  My  experience  upon  the  cadaver  leads 
me  to  beleve  that  in  all  cases  in  which  indications  are  not  ib- 
solutely  plain,  operatve  measures  should  cease  at  this  point, 
although  a  small  portion  of  the  upper  half  lower  whorl  has 
not  been  seen.  Even  if  caries  at  this  point  can  be  demon- 
strated it  seems  .safer  to  allow  this  part  of  the  cochlea  to 
sequester  rather  than  to  remove  it  with  the  probability  of  open- 
ing the  internal  auditory  meatus.  Further  removal  of  the 
upper  portion  of  the  cochlea  also  endangers  the  support  of  the 
facial  nerve  in  the  labyrinth.  In  cases  in  which  this  portion 
of  tile  cochlea  is  perfectly  loose  it  may  be  removed.  My  ex- 
perience with  operations  upon  the  cochlea  is  limited  to  three 
cases,  two  of  my  own  in  which  I  successfully  opened  both 
whorls  of  the  cochlea  and  removed  the  apex  of  the  modiolus 
and  one  of  ]an=en's  in  which  the  cochlea  was  found  to  have 
sequestered  and  was  completely  and  safely  removed. 
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CHONDROMA    AND    OSTEOMA    IN    THE   FAUCIAL 

TONSILS.* 

By  Lorenzo  Nelson  Grosvenor,  M.  D., 

assistant  surgeon,  illinois  charitable  eye  and 
ear  infirmary, 

Chicago. 

It  is  my  usual  custom  to  make  a  pathologic  examination  of 
all  the  tonsils  that  I  remove.  In  one  pair  I  found  something 
that  played  havoc  with  the  microtome  knife.  On  careful  study 
of  the  sections  I  found  considerable  cartilage  and  bone  grov^- 
ing  within  the  structure  of  the  tonsils. 

A  brief  history  of  the  case  is  as  follows: 

About  the  middle  of  last  December,  a  nurse,  27  years  of  age, 
came  in  with  her  doctor  and  requested  that  I  remove  her  ton- 
sils. She  gave  a  history  of  an  attack  of  la  grippe,  associated 
with  severe  nausea,  retching  and  vomiting,  the  month  previous, 
but  no  history  of  trouble  with  the  tonsils.  In  talking  with  her, 
I  noticed  a  peculiarity  of  speech.  She  said  that  she  had  always 
talked  so,  but  had  paid  no  attention  to  it.  On  examination, 
the  right  tonsil  was  found  larger  than  the  left,  although  neither 
was  especially  large.  In  looking  for  the  cause  of  her  speech 
defect  I  could  find  nothing  abnormal  with  the  postnasal  space 
or  larynx,  but  the  soft  palate  proved  to  be  very  firm  and  un- 
yielding when  she  swallowed  or  pronounced  certain  letters. 
The  only  part  of  the  soft  palate  that  appeared  to  move  was  a 
small  triangular  area,  about  4  mm.  across,  just  above  the 
uvula.  The  nurse  and  her  doctor  thought  that  there  would 
be  some  relief  of  the  difficulty  of  speech,  if  the  tonsils  were 
removed. 

Under  local  anesthesia,  swabbing  with  10  per  cent  cocain, 
and  hypodermic  of  2  per  cent  cocain  in  1  to  2000  suprarenalin, 
I  performed  a  tonsillectomy.  First  freeing  the  right  tonsil 
from  the  pillars  and  the  supratonsillar  membranes,  with  the 
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Pierce  pillar  knife,  then  applying  the  newly  modified  Boettcher- 
Farlo>v  snare,  the  left  tonsil  was  enucleated  with  the  Pierce 
tonsil  knife.  Both  tonsils  were  removed  without  any  difficulty, 
but  with  the  usual  amount  of  hemorrhage.  She  stood  the  op- 
eration well,  but  before  morning  her  former  gastric  troubles 
started  up,  with  severe  nausea  and  retching,  which  persisted 
for  several  days. 

In  gross  appearance,  these  tonsils  were  not  like  the  usual 
tonsil,  large,  compact  and  plump,  but  rather  small  with  long 
thin  processes,  separated  by  broad  deep  crypts.  The  right 
tonsil,  under  the  microscope,  presents  a  broad  band  of  cartilage 
and  bone  in  the  capsule,  which  extends  into  the  broad 
fibrous  septa  that  run  down  into  the  processes  of  lymphoid  tis- 
sue, on  each  side  of  a  deep  crypt. 

In  studying  the  sections,  of  many  different  levels,  the  car- 
tilage and  bone  were  found  to  curve  in,  crowding  through  the 
lymphoid  tissue,  to  meet  each  other,  thus  forming  an  irregular 
circle  about  4  mm.  in  diameter,  inclosing  much  lymphoid  tissue 
surrounding  the  base  of  a  crypt.  There  was  always  a  dense 
fibrous  band  separating  the  cartilage  or  bone  from  the  lymph- 
oid tissue.  There  were  other  abnormal  conditions  about  this 
tonsil.  On  the  lateral  surface,  beyond  the  cartilage,  there  was 
considerable  muscle  structure.  On  the  lower  end  of  the  tonsil 
there  was  a  secretory  gland,  probably  salivary.  Several  lobes 
of  this  gland  crowded  up,  back  of  the  lymphoid  tissue,  external 
to  the  lowest  crypt,  and  crowded  in  between  the  cartilage  and 
lymphoid  follicles,  that  extended  down  into  one  of  the  pro- 
cesses. At  the  upper  end  of  the  tonsil  a  band  of  pure  cartilage 
branched  out  from  the  cartilaginous  circle  and  extended  up 
along  the  capsule. 

The  left  tonsil  was  sectioned  in  such  a  way  as  to  make 
cross  sections  of  several  crypts.  Back  of  these  was  a  large 
triangle,  4  mm.  across,  made  up  of  a  broad  fibrous  band,  the 
base  of  which  forms  the  capsule,  the  point  crowded  up  between 
masses  of  IjTnphoid  tissue.  Inclosed  within  this  triangle  were 
two  smaller  masses  of  Ijrmphoid  tissue,  separated  by  a  band  of 
connective  tissue.  In  this  broad  fibrous  triangle  were  bands 
of  cartilage,  in  which  were  seen  many  areas  that  had  gone  on 
to  ossification. 

On  careful  study  of  the  cartilage  and  bone  in  these  tonsils, 
I  found  the  cartilaginous  areas  presented  the  typical  structure 
of  hyaline  cartilage  with  lacunae,  each  inclosing  a  cartilaginous 
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cell.  Closely  surrounding  the  cartilage  was  a  band  of  fibrous 
connective  tissue  forming  a  perichondrium,  and,  with  certain 
stains,  notably  Verhoeff's  or  Mallory's,  one  can  see  the  sur- 
rounding fibers  entering  into  and  becoming  a  part  of  the  car- 
tilaginous structure.  In  many  areas  of  the  cartilage  there  were 
centers  of  ossification,  which  had  developed  into  true  bone, 
with  their  Howslip's  lacunae  lined  with  osteoblasts.  With  proper 
stain'ng  and  careful  study,  one  can  see  the  apparent  trans- 
formation of  fibrous  into  cartilaginous  tissue,  passing  on  into 
bony  structure.  In  some  areas  the,  bone  is  entirely  surrounded 
by  fibrous  tissue,  forming  a  periosteum,  while  in  other  areas 
the  bone  is  in  the  midst  of  cartilage.  The  new  elastic  tissue 
staining  method,  just  published  by  Verhoeff,  demonstrates  the 
formation  of  the  cartilage  and  the  development  of  ossification 
better  than  any  other  stain.  Mallory's  reticulum  stain  demon- 
strates the  bone  structure  best. 

A  number  of  writers,  notably  Newcomb,  Roe,  Richards  and 
Stirling,  have  reported  difficulty  in  removing  tonsils  with  the 
tonsillotome,  finding  it  necessary  to  resort  to  bone  cutting  for- 
ceps to  complete  the  removal  of  the  tonsils.  On  examination. 
a  single  nodule  of  bone,  supposedly  from  the  styloid  process, 
was  found  protruding  into  the  tonsil.  To  reach  the  tonsillar 
region,  the  styloid  process,  which  extends  usually  downward, 
forward  and  inward  from  the  under  surface  of  the  temporal 
bone  to  an  extent  of  two  to  three  centimeters,  would  have  to 
be  elongated  to  more  than  five  centimeters  and  curved  forward 
and  inward.  Microscopically,  this  would  present  a  single 
nodule  of  cartilage  or  bone  and  could  be  traced  out  through 
the  structure  of  the  tonsil.  Palpation  of  the  lateral  wall  of 
the  pharynx  would  reveal  the  remaining  stump  of  the  styloid 
process,  between  the  angle  of  the  inferior  maxilla  and  the 
vertebral  column. 

Another  group  of  writers,  namely,  Carter,  Kanthack, 
Lubarsch,  Petroff.  Pollak,  Reitman  and  Toepfer,  believe  that 
the  formation  of  cartilage  and  bone  in  the  tonsils  is  due  to 
metaplastic  changes,  of  fibrous  tissue  into  cartilage  and  then 
into  bone.  In  the  study  of  the  tonsils  in  my  case,  the  appear- 
ance suggests  the  possibility  of  just  such  a  change,  but  to  con- 
firm this  theory,  there  should  be  a  definite  clinical  history  and 
pathologic  findings  of  chronic  inflammation,  such  as  these  writ- 
ers report,  but  which  was  lacking  in  my  case.  Senn,  in  his 
book  on  "Tumors"  ClOOO)  says:  "The  metaplastic  theory  con- 
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ceming  origin  of  bone  is  no  longer  tenable."  "Tissue  begets 
tissue  of  its  own  kind."  There  must  be  a  matrix  of  embryonal 
cells  as  origin  of  development. 

In  the  many  cases  reported  by  Coakley,  Diechert,  Halkin, 
Xosske.  Orth,  Roth,  Ruckert,  Walsham  and  Wingrave,  the 
consensus  of  opinion  is,  that  the  cartilage  and  bone  found  in 
the  tonsils,  originated  in  abnormal  development  of  cartilagin- 
ous rests  of  the  second  branchial  arch.  In  the  embryologic 
study  of  this  second  branchial  arch,  there  is  the  dorsoventral 
cartilaginous  bar,  called  "Reichert's  Cartilage"  made  up  of 
five  segments.  The  stapes,  by  some,  is  supposed  to  be  de- 
veloped from  the  first  segment.  The  second  segment  forms 
the  base  of  the  styloid  process.  The  third  segment  forms  the 
lower  part  of  the  styloid.  It  undergoes  ossification  later  than 
the  second  segment  and  does  not  acquire  osseous  union  with 
it,  until  adult  life.  Sometimes  it  remains  separate  throughout 
life.  The  fourth  segment  remains  fibrous  and  forms  the  stylo- 
hyoid ligament.  The  fifth  segment  becomes  the  lesser  comu 
of  the  hyoid  bone.  The  tonsil  develops  as  masses  of  lymphoid 
tissue  about  an  evagination  of  the  lateral  wall  of  the  pharynx, 
in  the  third  month  of  fetal  life. 

Cohnheim  referred  every  tumor  to  its  proper  embryonic 
layer  and  claimed  that  a  tumor  never  had  its  origin  from  ma- 
ture tissue,  but  always  developed  from  a  matrix  of  embryonic 
tissue.  He  believed  that  during  the  process  of  cell  differentia- 
tion in  the  embr>'0,  groups  of  cells  not  utilized,  or  displaced, 
in  the  growth  of  the  embryo,  were  arrested  in  their  further 
development  and  remained  latent  until  aroused  to  activity, 
when  their  proliferation  resulted  in  the  formation  of  a  tumor. 
Hence,  the  matrix  of  embryonic  cells  is  the  essential  cause  of 
tumor  formation,  w'ithout  which,  all  intrinsic  and  extrinsic 
causes  are  inadequate  to  produce  a  true  tumor. 

In  these  cases,  then,  where  cartilage  and  bone  have  been 
found  in  the  tonsils  there  must  have  been  a  displaced  or  un- 
used matrix  of  embryonic  cells.  The  second  branchial  arch 
furnishes  us  with  the  possible  source  of  embryonic  cells  of  this 
nature.  In  the  same  manner,  we  find  cartilage  in  the  parotid 
glands  and  about  the  external  ear  that  originated  from  embry- 
onic cells  derived  from  the  first  branchial  arch. 

In  the  study  of  my  case,  I  believe  the  following  conclusions 
are  justifiable: 

1 .  The  cartilage  and  bone  are  not  part  of  the  styloid  process. 
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for  we  cannot  palpate  the  stump  of  the  styloid  between  the 
inferior  maxilla  and  the  vertebral  column.  Here,  too,  there  is 
not  a  single  nodule  of  cartilage  or  bone,  but  a  ring  or  triangle. 

2.  The  condition  is  not  one  of  metaplastic  changes,  for  there 
was  no  clinical  history  or  pathologic  findings  that  would  cause 
such  changes. 

3.  The  logical  conclusion,  therefore,  must  be  that  the  car- 
tilage and  bone  found  in  these  tonsils,  was  developed  from  a 
matrix  of  unused  or  displaced  embryonic  cells  derived  from 
the  second  branchial  arch. 

34  Washington  Street. 
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FIG.  1. — Fibrous  triangle  with  areas  of  cartilage  and  bone. 
B — Bone;  C — Cartilage;  F — Fibrous  connective  tissue;  L — Lym- 
phoid tissue:  M — Muscle.  Hemotoxylin-eosin  stain.  Magniflca- 
Uon  25. 


FIG.  2 — Mass  of  cartilage  and  bone.  B — Center  of  ossifica- 
tion. C — Cartilage.  L — Lymphoid  tissue.  Verhoeff's  Stain. 
Magnification  55. 
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DEVELOPMENTAL     ABSENCE     OF     THE     OUTER 

RIGHT   SPHENOIDAL  WALL   OCCUPIED    BY  A 

VEIN    COMMUNICATING    DIRECTLY  WITH 

THE  CAVERNOUS  SINUS.     OPERATIVE 

FATALITY  AND  AUTOPSY.* 

By  Francis  P.  Emerson,  M.  D., 

Boston. 

In  the  surgery  of  the  accessory  sinuses,  brilliant  accomplish- 
ment has  been  attended  by  unavoidable  mishap.  To  overcome 
this  or  perfect  the  operation,  various  procedures  have  come 
to  be  known  by  their  originators  until  today  half  a  dozen  defi- 
nite and  different  plans  are  offered  to  accomplish  the  same 
end,  some  of  them  conservative  and  some  the  most  thorough 
and  radical  that  modern  surgery  can  offer.  The  more  that 
one  studies  anatomic  specimens  in  connection  with  the  sin- 
uses, the  more  he  is  impressed  with  the  large  number  of  ab- 
normalities and  the  necessity  of  exact  measurements  and 
familiarity  with  the  various  cavities  of  the  head.  Vital  centers 
that  are  separated  from  pus  cavities  only  by  cribriform  osseous 
plates  lined  by  degenerate  tissue  are  not  ideal  fields  for  opera- 
tion. After  several  years  of  work  in  draining  the  sphenoid 
without  anything  suggesting  an  accident,  the  following  con- 
dition was  found  and  its  attempted  correction  attended  by  a 
fatality : 

In  June,  1904,  Miss  L.,  21  years  of  age,  bom  in  Massachu- 
setts, and  a  school  teacher  by  occupation,  was  referred  to  me 
by  Dr.  B.  for  treatment,  with  the  following  history: 

Past  History. — Severe  attack  of  diphtheria  at  5  years  of 
age.  Light  attack  of  measles.  Catarrh  since  childhood.  The 
act  of  swallowing  food  was  accompanied  by  gagging  and  vom- 
iting which  released  a  thick  tenacious  mass  from  the  posterior 
nares.  When  actual  vomiting  did  not  occur,  pharyngeal  irri- 
tation excited  hawking  so  that  she  has  to  leave  the  table.    To 

•  Presented  before  the  annnal  meeting  of  the  Eastern  Section 
of  the  American  Laryngologlcal,  Rhlnologlcal  and  Otologlcal 
Society.  Boston,  January,  1908. 
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avoid  this  she  has  been  in  the  habit  of  using  an  anterior 
douche  previous  to  each  meal.  There  is  pain  over  the  bridge 
of  the  nose. 

Examination. — Anterior  nares  normal,  except  an  enlarge- 
ment of  the  left  anterior  turbinal  cell  of  the  middle  ethmoid. 
Posteriorly  there  is  a  tenacious  mass  covering  the  entire 
pharyngeal  vault.  The  posterior  wall  of  the  pharynx  is  glazed 
and  dry.  A  small  amount  of  dry  secretion  covers  the  anterior 
end  of  each  middle  turbinate.  A  bullet  pointed  probe  shows 
a  carious  area  in  both  sphenoids.  The  antra  and  frontal  sin- 
uses illuminate  normally.     General  condition  good. 

July  5th. — The  right  anterior  sphenoidal  wall  was  removed 
with  the  Griinwald  forceps,  and  the  anterior  end  of  the  right 
middle  turbinate  with  scissors  and  snare. 

April  15th. — The  left  anterior  sphenoidal  wall  was  removed, 
together  with  the  anterior  end  of  the  left  middle  turbinate.  A 
carious  area  on  the  floor  and  inner  wall  was  curetted. 

March  24th,  1905. — No  symptoms  except  dryness  of  the 
pharynx. 

November  17th,  1906. — Came  back  complaining  of  a  return 
of  former  symptoms,  but  less  marked.  A  large  cell  was  found 
containing  pus.  in  the  remains  of  the  left  middle  turbinate 
which  was  opened  and  drained  with  biting  forceps. 

March  25th,  1907. — A  thin  tenacious  grayish  coating  was 
found  still  present  over  the  pharyngeal  vault.  Patient  said 
that  this  still  troubled  her  about  twice  a  week.  A  thorough 
examination  was  again  made  and  in  the  right  sphenoid  a 
carious  area  was  felt  on  the  outer  wall  with  a  soft  mass  pos- 
teriorly. On  account  of  the  previous  operation  this  was  taken 
to  be  polypoid,  and  but  little  force  was  used  in  probing,  for 
fear  of  exciting  hemorrhage.  The  middle  turbinate  and  the 
anterior  wall  of  the  sphenoid  had  already  been  removed.  A 
curette  was  introduced  behind  this  presenting  mass  and  gently 
withdrawn,  but  was  followed  by  a  profuse  venous  hemorrhage 
and  a  convulsion.  The  patient  immediately  became  uncon- 
scious. A  rapid  tampon,  after  the  patient  had  fallen  in  col- 
lapse on  the  floor,  controlled  the  hemorrhage  externally,  but 
symptoms  of  brain  pressure  supervened,  and  she  was  removed 
to  the  Charlesgate  Hospital,  where  she  died  at  11  o'clock, 
seven  hours  after  the  accident. 

Autopsy  by  Dr.  Leary,  of  Tufts  Medical  School,  in  the  pres- 
ence of  Drs.  Arnold,  Courtney,  Swan  and  others.    A  hemor- 
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rhag^c  clot  filled  the  calvarium,  A  large  varicose  vein  was  found 
to  occupy  a  dehiscence  in  the  outer  wall  of  the  right  sphenoid, 
which  communicated  directly  with  the  cavernous  sinus,  and 
was  the  cause  of  death.  The  remaining  ethmoid  cells  were 
evervvvhere  necrotic,  and  about  one-half  ounce  of  mucopuru- 
lent secretion  was  found. 

It  was  my  custom  in  my  early  work  on  the  sphenoids  to 
break  down  the  anterior  wall  (i.  e.,  enlarge  the  normal  open- 
ing with  a  Blake  mastoid  curette)  until  I  found  that  this  was 
apt  to  be  followed  by  a  rapid  closure  anteriorly  before  the 
cavity  was  dry.  Latterly  the  Griinwald  forceps  that  bite  from 
behind  forward,  have  proved  more  satisfactory  and  the  drain- 
age alone  cures  the  case  clinically.  This  is  fortunate  for  if 
one  studies  a  large  number  of  sphenoid  sinuses  on  the  cadaver, 
he  is  at  once  impressed  with  the  extreme  thinness  of  the 
superior  and  outer  walls  which  indeed  may  be  cribriform,  or 
so  thin  as  to  be  readily  seen  through.  The  outer  wall  in  addi- 
tion may  project  into  the  general  cavity  so  that  it  might  be 
readily  broken  down  in  the  radical  KilHan  operation,  unless 
one  were  working  by  careful  measurements.  It  is  easy  to  con- 
ceive that  the  dragging  forward  of  a  polypoid  mass,  even 
though  there  were  no  break  in  the  osseous  structure,  might 
be  accompanied  by  disastrous  results. 

While  clinical  experience  has  taught  us  that  the  sinuses  are 
rarely  involved  separately,  tliere  are  a  large  number  of  cases 
that  cease  to  give  symptoms  if  properly  drained  intranasally. 
It  is  usual  to  associate  disease  of  the  sphenoid  sinus  with  a 
glazed  pharynx,  a  thick  tenacious  mass  in  the  vault  and  dried 
secretion  on  the  anterior  surface  of  the  middle  turbinate.  In 
women  this  is  usually  accompanied  by  an  occipital  or  vertex 
headache.  The  diagnosis  is  readily  confirmed  by  a  small  bullet 
pointed  probe  passed  directly  back  to  the  pharynx  through  a 
line  that  passes  midway  between  the  anterior  end  of  the  middle 
turbinate  and  the  septum.  If  it  does  not  at  once  enter  the 
osteum,  slight  elevation  or  depression  usually  at  once  locates 
it.  The  anterior  end  of  the  middle  turbinate  need  not  be  dis- 
turbed unless  diseased.  It  is  unnecessary  for  diagnosis  and 
generally  is  not  required  for  treatment.  The  small  probe  with 
the  shoulder  which  its  bullet  point  gives  it,  will  enter  any 
osteum  without  special  curve  or  measurement,  as  it  can  be 
manipulated  very  delicately,  the  bare  bone  being  at  once  felt. 
Emphasis  should  be  laid  on  the  fact  that  removal  of  the  an- 
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terior  wall  is  all  that  is  necessary  to  relieve  symptoms.  Cleans- 
ing is  not  only  unnecessary,  but  is  usually  followed  by  a  dis- 
tressing headache.  Other  measures  are  dangerous  and  not 
needed.  The  removal  of  the  anterior  wall  should  be  accom- 
plished by  the  instrument  producing  the  least  trauma,  and  is 
therefore  followed  by  the  least  reaction  and  tendency  to  fill 
in  before  the  cavity  is  thoroughly  drained. 

In  the  case  cited,  it  was  my  intention  to  insert  the  curette 
behind  the  mass,  entering  from  the  inner  side  and  draw  for- 
ward. In  doing  so  I  did  not  feel  any  sensation  of  bony  con- 
tact, which  one  is  apt  to  recognize  however  slight  the  contact 
of  a  steel  instrument  with  an  osseous  surface. 

Dr.  Leary's  careful  examination  of  the  recent  specimen 
showed  an  absence  of  the  outer  wall,  and  a  large  vein  which 
communicated  directly  with  the  cavernous  sinus,  and  which 
was  mistaken  for  polypoid  tissue.  Later,  after  the  specimen 
had  been  prepared  by  the  prosectors,  an  undoubted  fracture 
was  found  in  the  outer  wall,  and  whether  this  was  made  at 
the  time  of  the  operation,  or  later  in  its  final  preparation,  can- 
not be  determined. 


Subpial    hemorrhage   from   vein    in    the   outer   wall    of   the 
sphenoid  communicating  with  the  cavernous  sinus. 


a.  Developmental  abscess  of  the  outer  wall  of  the  sphenoid. 
Fatal  hemorrhage  from  a  large  vein  communicating  with  the 
cavernouB  sinuB. 


XIX. 

REPORT  OF  A  CASE  IN  WHICH  DEFICIENT  CERE- 

BR.ATION  WAS    A  PROMINENT    SYMPTOM    IN 

OTITIS   MEDIA    PURULENTA   CHRONICA— 

CURED  BY  A   RADICAL   MASTOID 

OPERATION. 

By  D.  W.  Layman,  M.  D., 

Indianapolis. 

A  special  form  of  diminished  power  of  mental  application, 
termed  by  Prof.  Guye  "aprosexia,"  is  frequently  noticed  in 
children  affected  with  postnasal  growths,  with  or  without 
exudate  catarrh  of  the  middle  ear.  We  understand  the  cause 
of  cerebral  deficiency  in  these  adenoid  children,  and  know  that 
under  appropriate  operative  treatment  such  cases  become 
normal,  or  are  at  least  greatly  improved,  but  I  have  never  met 
with  a  condition  such  as  aprosexia  existing  purely  as  the  re- 
sult of  an  otitis  media  purulenta  chronica.  It  is  familiar  knowl- 
edge among  otologists  that  such  symptoms  as  "a  marked 
change  in  the  mental  state,  consisting  of  dullness  and  hebe- 
tude, seeming  lack  of  thought  or  great  slowness  of  thought, 
desire  to  be  left  alone  and  to  keep  the  mind  at  rest,  imperfect 
power  of  attention,  defective  memory  of  recent  events,"  are 
all  usual  symptoms  of  intracranial  lesions  when  they  appear 
in  cases  of  chronic  purulent  otitis  media. 

I  wish  to  show,  however,  that  the  above  symptoms  can  occur 
in  a  case  of  chronic  purulent  otitis  media  not  intracranially 
complicated,  but  complicated  with  a  chronic  mastoiditis.  I, 
therefore,  present  the  history  and  treatment  of  the  following 
case  occurring  in  my  hospital  practice: 

Harry  H.,  aged  7  years,  had  scarlet  fever  when  a  baby,  or 
a  very  young  child.  This  was  complicated  with  an  otitis  media 
purulenta.  So  far  as  could  be  learned,  he  had  suffered  from 
suppuration  in  the  left  ear  since  the  attack  of  fever.  When 
I  first  saw  him  the  aural  discharge  was  profuse  and  of  very 
fetid  and  caseous  character. 

An  aural  examination  in  the  fall  of  1905  showed  destruction 
of  all  but  the  upper  part  of  the  tympanic  membrane ;  the  handle 
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of  the  malleus  projecting  into  the  perforation.  On  the  pos- 
terior half  of  the  tympanic  cavity  there  was  a  polyp  attached 
with  a  narrow  base.  Examination  of  the  throat  and  naso- 
pharynx revealed  diseased  adherent  and  submerged  tonsils 
and  small  adenoids.  Hearing  was  impaired,  but  not  to  a 
marked  extent. 

The  ordinary  symptoms  of  aprosexia,  difficulty  in  sustaining 
attention,  dullness  and  slowness  in  school,  were  noticeable,  but 
attributed  at  that  time  to  the  presence  of  the  postnasal  growth 
and  submerged  tonsils.  Subsequent  removal  of  these  growths, 
however,  proved  that  this  was  not  the  case.  The  growths 
were  removed  in  the  spring  of  1906.  The  following  year  the 
child  was  quarrelsome,  ugly  and  hard  to  manage  in  kinder- 
garten ;  in  fact,  the  teachers  told  me  they  dreaded  the  care  of 
the  boy  on  account  of  his  ugly  disposition.  Besides,  he  was 
slow  to  learn,  and  evinced  a  seeming  lack  of  thought  and 
slowness  of  intellect,  and  showed  a  desire  to  be  left  alone. 

His  ear  was  treated  with  antiseptic  irrigation  and  instilla- 
tion of  drops  after  the  removal  of  the  polyp.  As  this  treat- 
ment proved  to  be  of  very  little  benefit,  I  decided  to  perform 
a  radical  mastoid  operation.  This  was  done  in  June,  1907. 
The  operation  was  followed  by  an  uneventful  recovery. 

A  word  or  two  about  the  operation. 

The  Schwartze-Stacke  operation  was  performed,  that  is.  the 
antrum,  tympanum,  attic  and  external  auditory  canal  were 
converted  into  one  cavity  by  removal  of  much  necrosed  bone, 
granulations,  cholesteatoma  and  the  remnants  of  the  mem- 
brana  tympani  and  ossxles,  except  the  stapes.  The  natural 
meatus  was  enlarged  by  making  an  upper  and  lower  flap  of 
the  cartilaginous  meatus,  by  carrying  a  horizontal  incision  out- 
ward into  the  concha  a  distance  sufficient  to  insure  a  good 
opening.  The  upper  flap  was  sutured  back  over  the  dome  of 
the  excavation  at  superior  rim  of  bone  cavity.  The  lower  flap 
turned  down  and  sutured  to  the  anterior  lip  of  the  curvilinear 
wound  below.  The  mastoid  wound  was  closed  behind  and 
healed  by  primary  union.  The  wound  was  subsequently 
dressed  through  the  enlarged  meatus,  and  the  entire  surface 
dermatized  nicely. 

The  operation  was  not  performed  with  any  idea  of  improv- 
ing the  child's  disposition  or  mental  state,  but  only  with  the 
view  of  ridding  the  patient  of  the  suppuration  in  the  temporal 
bone.     The  nurse  at  the  hospital  called  my  attention  to  the 
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improvemeiit  in  his  mental  state  just  prior  to  his  leaving  the 
iKJspital  for  the  Orphans'  Home.  Afterwards  I  interested  my- 
>clf  in  this  phase  of  the  case,  and  asked  the  matron  to  notice 
whether  she  detected  any  change  in  the,  conduct  of  the  boy. 
Three  months  after  the  operation  she  told  me  that  Harry  was 
like  a  different  child,  that  he  was  bright,  cheerful  and  took 
an  interest  in  everything,  and  she  said  that  the  teachers  re- 
ported that  he  was  easy  to  manage  and  showed  none  of  his 
old  ugly  disposition,  and  that  he  learned  in  school  as  readily 
as  the  average  scholar.  There  was  no  improvement  in  hear- 
ing after  the  operation,  but  there  apparently  seemed  to  be,  as 
he  was  very  attentive. 

We  know  that  enduring  forms  of  headache  are  caused  by 
old  chronic  suppuration  of  the  ear,  especially  with  collection 
of  exfoliated  epithelium  and  granulation  tissue  in  the  cavities 
of  the  middle  ear  and  spaces  inside  the  temporal  bone.  Politzer 
mentions  a  feeling  of  pressure  and  heaviness  in  the  head,  oi 
obstinate  headache,  as  s^Tnptoms  of  chronic  middle  ear  sup- 
puration, especially  in  those  cases  complicated  with  mastoid 
disease.  It  is  presumed  that  the  symptoms  mentioned  by 
Politzer  especially  refer  to  cases  of  chronic  purulent  otitis 
media  in  adults.  Children  would  less  readily  complain  of  a 
feeling  of  pressure  and  heaviness  in  the  head,  or  obstinate 
headache :  then,  why  could  not  these  similar  lesions  in  children 
produce  symptoms  which  manifest  themselves  by  all  the  signs 
of  deficient  power  of  mental  application  as  in  the  case  re- 
ported. 

It  might  be  asked,  are  these  symptoms  of  deficient  cerebra- 
tion the  result  of  a  feeling  of  fullness  in  the  head,  or  irrita- 
tion due  to  more  or  less  pressure  on  the  brain  by  close  prox- 
imity of  the  suppurating  cavities,  upsetting  directly  or  in- 
directly the  mental  balance  or  nervous  state,  or,  are  they  due 
to  nh<orptinn  of  the  toxines  of  pyogenic  bacteria? 


XX. 

THE    TREATMENT    OF    INTUMESCENT    RHINITIS 
BY  A  SUBMUCOUS  METHOD. 

By  Henry  Horn,  M.  D., 

assistant  physician  to  the  poliklinik  and  to  the 
university  of  bonn. 

(From  the  Universitatspoliklinik  fur  Ohren-,  Hals-,  und  Nasen- 
kranke,%n  Bonn  a-R.    Director:     Geh.  Med. — Rat.  Prof.  Dr.  Walb.) 

Intumescent  rhinitis  is  of  itself  not  a  pathologic  entity  but 
the  term  clearly  conveys  to  us  the  picture  of  a  clinical  condi- 
tion which  is  of  very  common  occurrence  indeed.  The  etiology 
also  is  not  clear,  many  throwing  the  causal  burden  entirely  on 
the  shoulders  of  a  general  bodily  disturbance,  such  as  alcohol- 
ism, circulatory,  heart  and  kidney  diseases,  scrofulosis,  anemia, 
etc.,  while  others  consider  the  condition  purely  a  local  one. 

Probably  the  middle  ground  is  nearer  to  the  real  truth  of 
the  case,  and  it  goes  without  saying  that  where  a  physical  ex- 
amination revealed  some  general  complaint,  one  would  en- 
deavor, as  far  as  possible,  to  correct  this  condition  in  connec- 
tion with  the  local  treatment.  On  the  other  hand  very  few 
surgeons  are  in  sympathy  with  that  school  which  hold  local 
measures,  especially  the  employment  of  the  galvanocaustic, 
unnecessary,  and  confine  themselves  to  a  general  constitutional 
treatment  only. 

The  brilliant  results  which  have  been  achieved  by  the  use 
of  the  galvanocaustic  in  the  amelioration  of  this  complaint 
are  not  to  be  denied.  Where  failures  are  found,  one  can  usual- 
ly explain  them  by  a  lack  of  a  proper  selection  of  the  cases. 

That  every  case  of  intumescent  rhinitis  can  be  benefited  by 
the  use  of  the  galvanocaustic,  and  that  every  case  of  hyper- 
trophic rhinitis  cannot  so  be  helped,  places  us  in  the  position 
of  asking  what  the  dividing  line  is  between  these  two  condi- 
tions. Pathologically  there  is  none,  clinically  an  easy  rule 
can  be  stated.  If  a  turbinate  with  a  smooth  mucous  membrane 
surface  is  easily  reduced  in  size  by  cocain,  it  is  favorable  for 
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the  procedure.  If  it  is  slightly  or  not  at  all  reduced,  it  is 
usually  a  case  for  a  cutting  operation. 

The  term  smooth  mucous  membrane  surface  is  used  simply 
to  exclude  all  polypoid  degenerations  of  the  membrane,  all 
h>T)ertrophies  falling  under  the  classification  of  raspberry 
(himmbeerartig),  grape  like  (traubenartig),  plicated  (lappi- 
genhypertrophy),  which  of  course  do  not  fall  within  the  prov- 
ince of  this  paper,  and  are  only  to  be  treated  by  cutting  or 
snaring  operations. 

In  the  splendid  work  of  Ingals  and  Friedberg,  on  the 
"Treatment  of  Intumescent  and  Hypertrophic  Rhinitis"  in 
these  Annals  for  March,  1906,  we  secure  such  a  clear  picture 
of  the  etiolog>',  general  course  and  clinical  symptoms,  that  it 
is  quite  unnecessary  to  cover  the  same  ground  again.  In  a 
large  clinic,  where  the  general  hygienic  conditions  of  the 
patient  are  exceedingly  unfavorable,  where  the  mucous  mem- 
brane tone  is  notably  below  par,  where  the  material  is  enor- 
mous and  constantly  changing,  where  one  is  never  certain  of 
the  patient  returning  for  after-treatment;  the  disadvantages 
of  the  usual  methods  of  cauterizing  the  inferior  turbinate  be- 
come quickly  apparent. 

The  complications  which  depend  far  more  upon  the  after- 
treatment  and  hygienic  surroundings  of  the  patient,  than  upon 
the  operation  itself,  have  been  far  more  common  with  us  than 
is  shown  by  the  statistics  of  the  above  mentioned  authors,  who 
perhaps  included  in  their  results  many  cases  handled  in  pri- 
vate practice. 

Not  a  month  passes  but  one  or  more  patients  present  them- 
selves in  the  clinic  with  a  septum-turbinate  adhesion.  The  his- 
tory' almost  invariably  given  is:  that  the  nose  was  "burnt" 
because  it  was  "stopped  up,"  and  that  they  had  "never  returned 
for  after-treatment "  The  adhesions  occur  almost  invariably 
in  males  and  especially  in  persons  with  narrow  noses  and 
septal  deviations.  This  is  notably  the  case  in  all  statistics,  and 
seems  to  depend  on  the  occupation,  which  by  the  inhalation 
of  dust,  chemical  vapors,  etc.,  brings  about  a  local  irritation, 
and  rather  speaks  against  a  constitutional  disturbance  as  the 
sole  cause.  Narrow  noses  with  septal  spurs,  ridges  or  devia- 
tions are  especially  prone  to  lead  to  poor  results  by  the  c^d 
methods  of  cauterization. 

Angina  lacunaris,  as  first  mentioned  by  B.  Frankel,  is  an 
exceedingly  common  complication,  coming  on  about  the  third 
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day  and  often  occurring  in  spite  of  the  most  careful  after- 
treatment. 

Septum-turbinate  adhesions  are  among  the  most  disagree- 
able of  all  the  complications  which  have  their  origin  in  this 
procedure,  and  is  by  no  means  as  infrequent  as  the  statistics 
of  the  above  mentioned  authors  would  indicate.  In  narrow 
noses  combined  with  sharp  crests,  an  accidental  burning  is 
sometimes  unavoidable  and  the  subsequent  results  far  from 
satisfactory.  Just  here  another  point  arises  which  has  only 
made  itself  felt  since  the  introduction  of  the  submucous  re- 
section of  the  septum ;  no  septum  operation  is  pleasant  where 
the  mucous  membrane  is  scarred  through  a  previous  operation 
or  an  accidental  burning  of  its  mucous  membrane,  and  no  sep- 
tum operation  fulfills  its  function  if  we  leave  the  swollen  tur- 
binates untreated.  The  preliminary  cauterization  of  the  tur- 
binates seems  the  rational  procedure. 

The  submucous  caustic  of  the  inferior  turbinate,  when  prop- 
erly carried  out  offers  an  ideal  solution  out  of  all  of  these  dif- 
ficulties. 

Some  years  ago  a  procedure,  generally  ascribed  to  Griin- 
wald,  was  proposed  along  these  lines.  This  consisted  in  en- 
tering the  anterior  end  of  the  turbinate  with  a  glowing  point 
and  gradually  undermining  the  mucous  membrane  as  far  back 
as  possible.  The  practical  result  was  that  at  the  point  of  en- 
trance a  large  burn  was  made,  and  at  the  posterior  end  a  sec- 
ond perforation  resulted.  If  the  membrane  was  at  all  adher- 
ent at  any  point,  a  third  perforation  was  made,  until  finally 
during  the  healing  process,  the  intervening  mucous  membrane 
would  slough  away  and  an  open  wound  result. 

The  next  step  was  reported  from  the  Hajek  KHnik  in  a  short 
note  of  ten  lines.  Here  the  anterior  end  of  the  turbinate  was 
entered  with  a  knife,  the  membrane  undermined,  and  an  ordi- 
nary pointed  burner  introduced  cold  and  withdrawn  hot.  This 
procedure  also  had  its  disadvantages.  The  sharp  knife  often 
perforated  the  membrane  in  the  middle  third  and  at  best  only 
cut  through  the  intumescent  vessels,  leaving  an  unsatisfactory 
passage  for  the  point  to  follow.  If  the  swelling  was  not 
marked  or  if,  as  it  often  happens,  the  middle  third  was  slighti) 
adherent,  the  unprotected  membrane  would  be  burned  through 
and  again  we  would  have  to  deal  with  an  open  wound. 

The  submucous  method,  about  to  be  described,  does  away 
with  all  these  disagreeable  features  and  has  as  well  the  follow 
ing  great  advantages: 
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1.  Complete  healing  takes  place  in  from  three  to  five  days. 

2.  The  swelling  after  the  operation  is  practically  nil. 

3.  The  mucous  uienihrane  remains  intact  throughout  its  en- 
tire length. 

4.  The  wound  is  aseptic.    The  entrance  p<:)int  closes  of  itself, 

5.  Adhesions  with  the  septum  are  impossible. 

6.  The  physiologic  functions  of  the  mucous  membrane  are 
preserved. 

7.  The  burning  takes  place  only  in  that  tissue  which  it  is 
intended  to  destroy:    The  cavernous  tissues  of  the  turbinate. 

8.  The  shrinkage  is  complete  along  the  entire  length  of  the 
turbinate,  and  an  ideal  and  permanent  air  space  is  the  result, 

9.  So  far  no  complicating  tonsillitis,  middle  ear  inflamma- 
tions, or  adhesions  have  been  observed. 

10.  Bums  of  the  septal  membrane  are  absolutely  avoided. 

11.  The  disagreeable  smell  of  the  burning  tissues  and  the 
occluding  smoke  are  done  away  with. 

12.  If  the  patient  fails  to  return  for  treatment  no  harm  can 
result. 

r  iici-A 

Operation. — A  cotton  tampon  moistened  with  a  20  per  cent 
solution  of  cocain  is  laid  in  the  nose  for  a  few  minutes  until 
the  turbinate  is  entirely  free  from  feeling  as  tested  by  the 
knife  point.  If  the  intumescence  is  not  great  and  the  cocain 
promises  too  great  a  shrinking,  a  similar  solution  of  alypin 
can  be  used. 

A  small  perpendicular  incision  is  made  through  the  mem- 
brane at  the  anterior  end  of  the  turbinate.  With  a  Freer  septum 
elevator,  the  mucous  membrane  is  dissected  free  from  the  bone 
as  broadly  and  as  far  back  as  possible.  The  use  of  a  large 
elevator  or  a  knife  is  not  to  be  recommended,  as  a  perforation 
is  easily  made. 

The  form  of  the  burner  is  of  great  importance.  As  shown  in 
the  illustration,  I  use  the  so-called  aseptic  burner  (C),  12  cm. 
long,  with  a  protected  burning  wire.  The  part  (a)  is  of  very 
heavy  platinoiridium  wire  0.7  mm,  in  diameter  and  1  cm,  long. 
The  part  (b)  remains  cold  during  use  and  protects  the  over- 
lying mucous  membrane.     The  rheostat  is  set  beforehand  at 
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almost  a  white  heat,  as  the  blood  under  the  upraised  membrane 
causes  a  rapid  cooling  of  the  point,  thereby  allowing  it  to  be- 
come fastened  to  the  membrane  and  perhaps  causing  a  tear. 

The  burner  with  the  platinum  turned  toward  the  bone  is  in- 
troduced cold  to  the  posterior  end  of  the  pocket  formed  by 
the  upraised  membrane,  withdrawn  a  few  millimeters,  to  pre- 
vent perforation  of  the  end  pocket,  and  the  current  turned  on. 
The  burner,  always  closely  and  firmly  pressing  the  bone,  is 
slowly  withdrawn.  Just  before  the  entrance  is  reached  the 
current  is  shut  off,  and  the  burner  quickly  removed. 

The  overlying  mucous  membrane,  being  protected  by  the 
form  of  the  burner,  is  not  injured,  but  immediately  and  firmly 
contracts  and  subsequently  becomes  firmly  attached  to  the 
bone.  The  vessels  are  permanently  destroyed  thus  greatly 
protecting  against  a  recurrence.  Over  a  year  has  elapsed  since 
some  of  my  first  cases  were  operated  by  this  method  and  a 
present  examination  shows  the  same  condition  as  was  seen 
two  weeks  after  the  operation. 


ABSTRACTS  FROM  CURRENT  OTOLOGIC.  RHINO- 
LOGIC  AND  LARYNGOLOGIC  LITERATURE. 

I. — EAR. 
Report  of  Cases  of  Brain  Abscess. 

F.  E.  KiTTREDGE,  Nashua,  N.  H.  Case  one  was  a  full- 
blooded  Indian,  9  years  of  age,  in  which  the  brain  abscess  fol- 
lowed about  a  month  after  an  operation  for  a  purulent  mastoid 
and  an  epidural  abscess,  recovery  from  which  had  occurred. 
This  was  followed  by  severe  headaches,  violent  attacks  of 
vomiting,  slightly  subnormal  temperature  and  a  pulse  of  about 
60.  The  original  incision  being  reopened,  the  dura  was  found 
to  be  in  a  healthy  condition  but  somewhat  bulging.  Laying 
open  the  membrane,  went  in  about  one  inch  and  a  half  with  a 
needle  and  pus  was  found  one  and  one-half  inches  deep  in  two 
pockets.  Both  cavities  were  drained  with  gauze ;  about  one 
and  a  half  ounces  of  pus  being  evacuated.  The  case  did  well 
for  three  weeks  when  meningeal  symptoms  developed,  followed 
by  unconsciousness  and  death.  After  the  development  of  the 
meningeal  symptoms,  a  thorough  examination  was  made  with 
the  finger  which  seemed  to  break  into  the  wall  of  the  lateral 
ventricle  and  upon  the  withdrawal  of  the  finger,  water  and  pus 
of  considerable  quantity,  both  came  away.  The  author  esti- 
mates that  one-third  of  the  hemisphere  had  disappeared. 

Case  2. — Male,  30  years  of  age.  Simple  mastoid  first  done. 
Afterwards  had  a  severe  convulsion  followed  by  drowziness, 
vomiting,  temperature  of  99,  pulse  60.  Brain  abscess  diag- 
nosed, trephined  about  one  inch  above  the  zygomatic  ridge; 
bulging  dura,  pocket  of  pus  one-half  inch  from  the  surface. 
Bone  opening  enlarged  and  good  drainage  secured  with  gauze. 
Recovery  about  three  weeks  after  operation. 

Case  3. — Male,  27  years  of  age,  slight  discharge  but  no 
mastoid  symptoms.  Temperature  102  to  105,  delirium,  un- 
consciousness, meningitis ;  brain  abscess  suspected.  Trephined 
through  the  right  temporo-sphenoidal  region  just  above  the 
car,  dura  opened,  brain  tissue  incised,  two  ounces  of  pus  evac- 
uated. Death  in  three  days.  No  relief  having  occurred  ex- 
cept of  the  headache. 

Case  4. — Male,  16  years  of  age.    Severe  headache,  tempera- 
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ture  101,  pulse  55;  mastoid  symptoms.  Operated  for  the  mas- 
toid. Headache  no  better,  slow  pulse,  vomiting.  Brain  ab- 
scess diagnosed.  Dura  opened  after  trephining;  no  pus  found 
in  the  zygomatic  region.  Trephined  over  the  cerebellar  region 
and  explored  with  trocar,  nothing  found.  Symptoms  not  im- 
proved at  all  and  after  several  days  with  a  temperature  rang- 
ing from  98  to  100  and  pulse  45  to  55,  further  search  for  pus 
was  made,  by  opening  the  original  mastoid  cavity  between  the 
semicircuhir  canal  and  the  anterior  part  of  the  cerebellum ;  no 
pus  was  found.  The  openings  were  packed  with  gauze  and 
there  was  considerable  discharge  of  serum.  Headache  im- 
proved, pulse  went  to  60.  A  day  or  two  later  there  was 
marked  nystagmus  in  both  eyes  followed  by  temporary  paraly- 
sis in  the  left  side  of  the  face.  Recovery  took  place.  Whether 
this  last  particularly  belongs  with  the  brain  abscess  cases  may 
be  a  question^  Richards. 

Pathologic  Anatomy  of  Labyrinth  Inflammation  Extending  From 
the   Middle   Ear. 

W.  Langk  {Beitrdge  z.  Anat.,  Phys.,  Path.  u.  Therapie  d. 
Ohres.  der  Nase  und  des  Kehikopfes,  Bd.  1.  Nos.  1-2)  reports 
in  considerable  detail  the  histologic  findings  in  14  cases  of 
labyrinth  suppuration.  He  found  that  in  9  of  these  cases  the 
point  of  primary  infection  was  through  the  semicircular 
canals ;  in  4  through  the  oval  and  round  window ;  and  in  1 
through  both  the  semicircular  canal  and  the  windows.  In 
acute  cases  the  windows  seemed  more  frequently  to  be  the 
primary  points  of  entrance  than  the  semicircular  canal.  Polyps 
and  excessive  granulations  are  most  frequently  the  predispos- 
ing conditions.  Cholesteatoma  by  causing  erosion  of  the  semi- 
circular canal  open  a  gateway  through  which  an  acute  infec- 
tion may  at  any  time  find  entrance  to  the  labyrinth.  As  to 
extension  of  the  disease  within  the  labyrinth,  Lange  found 
that  in  all  his  cases  where  the  membranous  labyrinth  was  ne- 
crot-'c.  the  ductus  endolymphaticus  showed  more  or  less  in- 
volvement. The  soft  parts  of  the  ductus  were  generally  necro- 
tic almost  to  the  external  aperture  of  the  aquaeductus  vesti- 
buli.  In  4  cases  the  propagation  of  the  inflammation  through 
the  cochlea  was  stopped  by  old  inflammatory  deposits  in  the 
scala  tympani,  and  in  one  case  recent  changes  had  completely 
obstructed  the  lumen  of  the  scala  tympani.     In  8  of  the  14 


RHINO-I.ARYNGOUOGIC   LITERATURE.  497 

cases  i>us  wa>  i.-uikI  in  the  internal  auditory  nicaius  The 
function  of  the  facial  nerve  was  destroyed  in  only  one  case. 
There  are  a  good  many  references  mentioned  in  this  article 

but   tlu'v    ;tro  all   f n  m   Criran  lltrrafuro.     •  Wood. 

Closure   of    Bone    Defects   After    Antrum    Operations. 

ssow  (Beitrage  r.  Atiat..  Phys.,  Path.  u.  Therapie  d. 
uiircs.  di'r  \ase  uud  dcs  Kehlkopfcs,  Rd.  1.  Nos.  1-2).  For 
the  closure  of  old  bone  fistula  following  mastoid  operations, 
F'assow  sug*iests  the  following  technique:  The  scar  is  split 
throughout  its  length  by  an  incision  behind  the  ear,  following 
the  first  operation.  This  incision  should  be  carried  completely 
through  the  depressed  cicatrix,  and  the  skin  elevated  from  the 
wound.  The  bone  wound  is  then  carefully  freshened  with  a 
curette.  The  skin  around  the  wound  is  undermined  for  a 
considerable  distance  and  carefully  separated  from  the  con- 
nective tissue  and  periosteum.  The  periosteal  flaps  are  now 
carefully  raised,  one  in  front,  one  behind,  the  wound.  The 
flaps  whose  bases  are  below  must  correspond  in  size  to  the 
breatlth  and  depth  of  the  wound.  These  flaps  are  now  sutured 
in  the  middle  line  with  catgut,  and  pushed  into  the  cavity  in 
the  bone.  The  layer  of  connective  tissue  and  periosteum  pos- 
terior to  the  wound  is  thin,  so  that  in  this  direction  the  broad- 
est possible  flap  should  be  obtained.  The  flap  from  near  the 
insertion  of  the  ear  is  very  narrow  but  generally  rather  thick. 
The  scar  tissue  of  the  skin-wound  is  removed  with  scissors 
and  the  skin  edges  then  brought  together,  preferably  with 
Michel's  hooks.  This  method  of  utilizing  the  perio.>teum,  ac- 
cording to  Passow.  rarely  fails  to  close  in  these  post-operative 
drfprt«;  in  the  hone.  Wood. 

Anatomy  of  Congenital  Deafness. 

I'^KRDiNAND  AuT  (Motiatsschrtft  fiir  Ohrenheilkunde  soxvie 
fitr  Kehlkopf.  Sasen.  Rachenkrankciten,  February,  1908)  re- 
ports a  case  of  congenital  deafness,  in  which  he  made  a  careful 
and  complete  hi.stologic  examination  of  the  ears.  The  patient 
had  died  from  tuberculosis.  The  case  was  one  of  complete 
deafness  on^  both  sides.  The  middle  ear  was  practically 
normal,  and  the  labyrinth  followed  out  in  general  the  ordinary 
scheme     The  terminal  elements  of  the  nerves  were  only  par- 
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tially  developed,  and  further  had  subsequently  undergone  a 
marked  atrophy.  This  condition  was  seen  in  the  vestibules  in 
all  of  the  sensory  epithelium  of  the  cochlea,  and  also  there  was 
a  collapse  of  the  membranous  labyrinth.  The  nerve  itself  in 
the  region  of  the  internal  auditory  canal  showed  less  atrophy 
than  in  the  individual  nerve  canals  and  the  sensory  epithelium. 
There  was  no  sign  of  any  inflammation  either  recent  or  old. 

Wood. 

Retroauricular  Opening  After   Radical    Mastoid   Operation. 

Ernst  Winckler  (Arch.  f.  Ohrenheilk.,  Bd.  75,  Nos.  1  and 
2)  makes  a  plea  for  the  establishment  of  a  permanent  opening 
back  of  the  ear,  following  the  radical  operation.  He  says  it  is 
especially  indicated  if  there  is  any  labyrinth  complication, 
fistula  of  the  semicircular  canals,  or  disease  of  the  promontory, 
making  a  careful  observation  of  these  structures  necessary 
after  the  operation.  Further,  it  is  very  useful  when  the  cells 
surrounding  the  Eustachian  tube  are  involved,  and  also  in 
cases  of  complete  exenteration  of  the  middle  ear  which  before 
they  have  healed  come  into  the  hands  of  another  physician. 
This  retroauricular  opening'  affords  the  second  physician  a 
good  chance  to  look  over  the  operative  wound.  In  tuberculosis 
of  the  middle  ear  the  retroauricular  opening  is  absolutely  in- 
dicated, and  also  where  there  is  cholesteatoma  present. 

Winckler  gives  in  detail  his  method  of  operating  for  the  es- 
tablishment of  a  permanent  opening.  Wood. 

Acute  Labyrinthitis. 

G.  Alexander  (Archiv.  fur  Ohrenheilkunde,  Bd.  75,  Nos. 
1  and  2)  reports  four  cases  of  inflammation  of  the  labyrinth 
following  the  radical  mastoid  operation.  The  chief  symptoms 
were  nystagmus  toward  the  diseased  side,  dizziness,  and  a  loss 
of  equilibrium  coming  on  within  24  hours  after  the  operation. 
Also,  in  two  cases  there  was  some  meningitis.  The  dizziness 
and  loss  of  equilibrium  cleared  up  in  a  few  day,  but  the  nys- 
tagmus generally  persisted  for  a  week  or  more.  The  rapidity 
of  the  cessation  of  the  symptoms  diflFerentiated  these  cases 
from  purulent  labyrinthitis,  and  it  is  most  probable  that  the 
condition  present  was  a  circumscribed  serous  labyrinthitis. 
While  in  none  of  the  cases  was  the  labyrinth  visibly  injured 
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before  or  during  the  operation,  it  is  most  probabk  that  the 
unavoidable  trauma  of  the  middle  ear  was  the  important 
etiologic  factor.  .  Wood. 

Bier's  Hyperemia  Treatment  in   Acute   Middle   Ear  Suppuration. 

F.  isKMKR  (.Irih.  fur  Ohrcnhcilkundc,  Bd.  To,  Nos.  1  and 
2)  reports  in  detail  nine  more  cases  of  otitis  media  treated  by 
Bier's  passive  hyperemia.  From  a  study  of  these  cases  he  ar- 
rives at  slightly  different  conclusions  than  formerly.  He  says 
that  treatment  of  otitis  media  with  passive  hyperemia  is  not 
void  of  danger,  as  in  employing  this  therapy  the  symptoms  be- 
came so  markedly  lessened  that  it  is  not  an  easy  matter  to 
know  when  to  institute  surgical  interference.  Hence  he  does 
not  advise  its  use  by  the  general  practitioner.  Streptococcic 
and  diplococcic  infections  are  especially  dangerous.  The 
hyperemia  works  better  in  staphylococcic  infections  and  espec- 
ially in  cases  with  mastoiditis  where  there  exists  a  cortical  fis- 
tula. Here  an  incision  through  the  soft  parts  gives  a  chance 
for  the  pus  to  escape.  Relief  from  pain  is  the  most  striking 
result  of  the  hyperemia  treatment,  but  this  in  some  cases  may 
be  exceedingly  dangerous.  This  treatment  should  never  be 
used  in  cases  with  intracranial  complications. 

Wood. 

II. — NOSE. 

Pansinusitis  Nasalis  with  Fatal  Course. 

H.  J.  L.  Struvcken  (Tydschr.  v.  Geneesk..  May  11,  1907) 
reports  the  following:  Consulted  in  October,  1900,  by  a  48- 
year-old  man  for  right-sided  otorrhea,  headache,  nasal  obstruc- 
tion and  mucopurulent  discharge  from  nose  and  postnasal  cav- 
ity. In  right  and  left  nose  many  polypi,  between  which  pus 
constantly  dripped.  Left  frontal  sinus  less  transparent  than 
right  one.  Inflamed  remains  of  tonsils  and  adenoids.  Para- 
centesis of  the  drum  was  done.  Pain  disappeared  and  temper- 
ature became  normal.  A  foreign  colleague  had  to  remove  the 
polypi ;  a  serious  secondary  hemorrhage  with  a  complicating 
bronchitis  kept  patient  in  bed  for  weeks.  He  returned  in  1901 ; 
the  aural  inflammation  on  the  right  side  was  cured  with  cica- 
trices adherent  to  the  promontorium,  but  purulent  secretion 
from  the  left  middle  ear  was  now  present  and  purulent  secrc- 
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tion  of  the  left  conjunctival  sac.  The  nasal  polypi  had  re- 
turned ;  asthmatic  oppressiveness  and  dizziness  present. 
After  removal  of  the  remains  of  the,  tonsils  and  the  polypi,  the 
pus  appeared  chiefly  to  be  secreted  from  the  left  side.  This 
frontal  sinus  could  be  easily  probed;  the  knob  of  his  (SH'^) 
magnetic  sound  could  be  demonstrated  1.5  cm.  above  the  brow. 
The  canula  was  easily  introduced  and  with  the  first  lavage 
fetid  pus  was  discharged.  The  general  condition  improved 
markedly,  so  that  against  his  insistant  advice  the  patient  re- 
fused any  further  operation ;  the  secretion  from  the  left  ear 
had  stopped,  but  not  from  the  ethmoid  and  frontal  sinus.  He 
then  returned  once  a  year  for  removal  of  the  obstructing 
polypi.  He  went  through  a  serious  pneumonia,  which  weak- 
ened his  heart;  the  attacksof  headache  increased  and  his  gen- 
eral condition  grew  worse,  he  became  apathetic;  rheumatic 
pains  in  back  and  limbs.  A  year  and  a  half  later  Struycken 
was  called  for  serious  facial  pain  and  protrusion  of  the  left 
bulb.  The  eye  was  projecting  about  1.5  cm.,  slight  chemosis, 
painful  swelling  in  the  inner  upper  corner  of  the  orbit.  Iris- 
reaction  and  fundus  normal;  all  ocular  motions  possible  with 
restriction.  Polypi  and  pus  in  the  nose.  Violent  pain  in  the 
forehead  at  the  left  side  and  around  the  eye  for  about  six 
days ;  temperature  was  36.4°.  Next  morning  the  left  frontal 
sinus  was  opened ;  it  was  filled  with  fetid  pus  and  also  some 
accessory  cavities  behind  the  brow.  The  entire  anterior  and 
lower  walls  were  removed  and  a  large  opening  made  in  the 
nose  by  resecting  the  ethmoid  cells.  The  origin  of  the  protru- 
sion was  not  found.  The  following  day  the  temperature  was 
38° ;  less  pain  in  the  left  forehead^  but  pain  in  the  left  upper 
molars  and  also  the  right  temporal  region.  The  maxillary 
sinuses  showed  less  transparency  than  formerly ;  after  trephin- 
ing the  left  one  and  perforating  the  septum,  which  divided  this 
cavity  in  an  anterior  and  posterior  part,  cheesy  pus  was 
washed  from  the  posterior  cavity.  This  cavity  was  connected 
with  the  ethmoid  cells.  The  second  day,  temperature  was 
37.5° ;  slight  bronchitis ;  much  purulent  secretion  from  the 
ethmoid  cells ;  protrusion  slightly  diminished ;  slight  general 
stiffness  of  the  muscular  apparatus ;  euphoria.  The  third  day 
the  temperature  was  39°.  The  entire  ethmoid  was  removed 
with  the  medial  wall  of  the  orbit;  the  superior  wall  of  the 
orbit  as  far  as  the  fissura  orbitalis  superior  consisted  of  a 
series  of  non-communicating  bone  cells  filled  with  thick  yellow 
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odorless  pus.  The  sphenoid,  which  showed  no  changes,  was 
not  opened;  the  antrum  was  free  from  pus.  Temperature  de- 
creased during  the  evening  to  37.3°,  patient  felt  well  without 
any  pain.  Next  day  temperature  was  again  39°.  The  protru- 
sion was  much  diminished,  the  eye  less  movable,  but  nearly 
insensible  to  touch ;  iris-reaction  normal;  the  arteries  in  the 
fundus  less  filled,  veins  somewhat  wider.  No  bacteria  in  the 
blood,  many  multinuclear  leucocytes.  No  swelling  of  the 
spleen.  Patient  became  delirious.  The  following  day  the  con- 
fusion increased,  tongue  was  dry.  Respiration  slightly  of 
Cheyne-Stokes  type.  Stiffness  of  the  neck  increased.  At  the 
right  side  now  and  then  spontaneous  contractions ;  the  general 
muscular  force  at  that  side  has  decreased.  This  right  side  of 
the  body  was  paralyzed  on  the  following  day ;  coma  increased ; 
left  pupil  wide  without  reaction.  The  8th  day  after  Struycken 
called  the  temperature  was  39.2°.  The  left  frontal  lobe  was 
explored,  the  dura  looked  normal,  no  pus  after  puncture.  On 
the  right  side,  frontal  sinus  and  ethmoid  cells  were  opened  and 
found  filled  with  pus,  without  direct  communication  with  the 
brain  cavity.  In  the  afternoon  the  temperature  arose  to  41.2° 
and  respiratory  paralysis  resulted  in  death.  Section  showed 
the  convexity  of  both  hemispheres  opaque ;  at  the  base  of  the 
pons  some  flakes  of  piis.  On  section  the  ramus  ophthalmicus 
nervi  trigemini  bathed  in  pus  and  the  vena  ophthalmica  was 
closed  by  a  non-purulent  thrombus.  The  nerve,  entirely  soft- 
ened by  pus,  could  be  followed  as  far  as  the  brachium  cerebri 
ad  pontem,  where  a  focus  of  the  size  of  a  hazelnut  was  found, 
the  pons  itself  being  narrow.  No  other  abscess  formation  in 
the  brain.  Some  small  bone  cavities  were  found  in  the  neigh- 
borhood of  the  glandula  pinealis  and  of  the  fissura  orbitalis 
superior,  filled  with  pus ;  these  last  ones,  which  were  not  opened 
during  the  previous  operations,  seemed  to  be  in  direct  commun- 
ication with  the  ramus  ophthalmicus.  Both  the  sphenoid  sin- 
uses were  free.  The  other  nerves,  as  far  as  visible  in  the 
cerebral  cavity,  were  not  infiltrated  with  pus.  Probably  it 
would  have  l)een  better  to  have  opened  at  the  right  and  left 
side  all  bone  cavities  in  one  sitting,  but  patient  was  afebrile 
and  it  was  possible  that  edema  of  the  retrobulbar  tissue  caused 
the  protrusion.  The  euphoria  and  decrease  in  temperature 
after  the  second  operation  set  at  ease  and  did  not  encourage 
further  manipulation  as  the  opening  of  the  different  cavities 
in  the  roof  of  the  orbit  took  much  time  and  exertion.    To  ex- 
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pose  the  dura  mater  is  not  at  all  an  indifferent  question,  when 
these  cavities  are  infected,  as  meningitis  easily  follows.  But 
even  the  most  radical  operation  would  not  have  succeeded 
here.  Blaauw. 

Purulent  Bone  Cyst  of  the   Inferior  Turbinate. 

Jacob  Cohn  (Monatsch.  f.  Ohren.,  February,  1908)  reports 
a  case  of  bone  cyst  of  the  inferior  turbinal  which  was  prob- 
ably congenital.  It  had  lately  become  inflamed,  and  a  fistula 
formed  on  the  upper  surface  of  the  turbinal  through  which  it 
had  discharged.  The  cyst  had  no  connection  with  the  max- 
illary or  antrum.  Wood. 

Submucous  Resection  of  the  Nasal  Septum. 

GusTAV  KiLiyiAN  (Beitrdge  z.  Anat.,  Phys.,  Path.  u.  Ther- 
apie  d.  Ohres.,  der  Nase  und  des  Raises,  March  10,  1908)  sug- 
gests for  anesthesia  in  submucous  resection  of  the  nasal  sep- 
tum, a  perineural  injection  of  cocain,  which  he  says  can  be 
carried  out  in  almost  every  instance.  The  nerve  which  sup- 
plies the  greater  part  of  the  septum  is  the  nasopalatine  nerve, 
from  Meckel's  ganglion.  The  front  part  of  the  septum  is 
supplied  by  a  branch  of  the  nasal  nerve ;  hence  four  injections 
are  required,  one  at  the  base  of  each  of  these  nerves  or  each 
side  of  the  septum.  Killian  says  that  the  injection  is  very 
easily  made  except  on  the  convex  side  in  a  bad  deviation.  For 
making  his  solution  he  uses  a  tablet  of  adrenalin  and  cocain. 
When  it  is  not  possible  to  inject  the  nasopalatine  nerve  at  its 
origin  on  the  septum  the  nerve  may  be  reached  further  down 
its  course.  Ten  minutes  should  elapse  after  the  injection  be- 
fore operation  is  begun. 

In  relation  to  operating  on  young  children,  Killian  says  that 
with  instruments  smaller  than  those  used  for  the  adult  the  op- 
eration is  fairly  easily  carried  out  under  general  narcosis.  He 
has  operated  on  children  as  young  as  four  years  of  age. 

Wood. 

in. — LARYNX. 

The  Significance  of  Tuberculosis  Laryngis  for  the  Treatment 
of  Tuberculosis  Pulmonum. 

Prof.  H.  Burger  (Tydschr.  v.  Gen.,  Feb.  2,  1907)  mentions 
the  laryngeal  tuberculosis  as  the  most  frequent  complication 
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and  the  most  important  clinically  of  the  lung  tuberculosis. 
He  thinks  that  it  occurs  in  about  30  per  cent  of  the  cases. 
There  is  no  doubt  regarding  cure  of  laryhgeal  tuberculosis, 
but  there  is  much  difference  of  opinion  as  to  the  number. 
Nearly  always  the  primary  lung  affection  is  of  the  highest 
importance  for  the  prognosis;  in  many  cases  the  amelioration 
or  impairing  of  the  larynx  goes  on  equally  with  the  lungs.  A 
permanent  cure  can  only  occur  when  the  tuberculous  tissue  in 
both  organs  is  changed  into  cicatricial  tissue.  Cure  of  a  larynx 
tuberculosis  without  local  treatment,  only  dietetic-climatic,  is 
only  very  rarely  seen.  Burger  only  saw  temporary  ameliora- 
tion, but  never  a  spontaneous  local  cure ;  but  he  saw  more  than 
once  patients  return  from  a  climatic  or  sanatorium  cure  with 
very  much  better  lungs,  while  at  the  same  time  a  slight  laryn- 
geal affection  had  become  worse.  A  tuberculous  larynx  has 
to  be  treated  after  the  rules  of  the  modern  tuberculosis  therapy 
with  functional  rest,  that  means  to  remain  silent,  and  as  not 
less  important,  the  local  or  surgical  treatment  must  be  insti- 
tuted. This  includes  application  of  chemical  agents  to  the 
tuberculous  ulcera,  the  most  important  of  which  is  lactic  acid, 
the  scraping  of  ulcerated  surfaces,  the  removal  of  granula- 
tions, the  cutting  away  and  burning  galvanocaustically  of 
granulations  and  infiltrates. 

Three  histories  follow,  which  prove  that  consequent  treat- 
ment will  give  satisfactory  results: 

1.  A  clergyman,  44  years  old,  consulted  Burger  September 
10,  1898,  for  slight  complaints  in  swallowing  and  now  and 
then  hoarseness,  no  cough.  Some  years  previous  he  had  a 
serious  lung  disease  with  tubercle  bacilli  in  the  sputum.  His 
thorax  was  flat,  respiratory  sounds  in  both  apices  weak,  but 
no  rhonchi.  Lar>'ngoscopically  an  irregular  ulcerative  swell- 
ing at  the  posterior  wall  of  the  larynx. 

Treatment. — Four  times,  application  of  10  per  cent  carbol- 
glycerin  (October  30-November  3,  1898),  cutting  away  of  the 
swelling  with  the  double  curette  (November  4)  and  30  times, 
application  of  30  per  cent  carbolsulforicinol  (November  20- 
E)ecember  20,  1898).  This  treatment  did  not  produce  any  re- 
action. At  the  end  the  posterior  wall  had  entirely  cicatrized. 
The  cut  away  pieces  contained  tuberculous  tissue  with  cheesy 
tubercles.  On  July  30,  1900,  a  small  raised  point  is  visible, 
which  is  cauterized  for  security  sake.  July  17,  1901,  acute 
laryngitis  with  red  vocal  cords  and  light  swelling  of  the  pos- 
terior wall. 
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2.  A  22-year-old  nurse  began  treatment  in  December,  1895. 
She  began  suffering  four  years  previous  with  cough;  spat 
blood  twice,  one  and  five  years  ago,  sometimes  pain  in  throat, 
increasing  hoarseness.  She  was  weak,  had  night  sweats,  was 
emaciated  and  had  pains  in  back  and  thorax.  Aphonia  through 
ulceration  of  the  left  vocal  cord  with  granulations,  also  the 
anterior  half  of  the  right  vocal  cord,  while  the  under  side  of 
both  cords  was  much  swollen.  The  posterior  wall  was  free. 
Infiltration  of  apex  of  the  left  lung  and  tubercle  bacilli  in  the 
sputum.  The  treatment,  while  in  the  hospital,  was  difficult 
through  lack  of  appetite,  tendency  to  vomiting,  hypersensi- 
tiveness  of  the  larynx,  insufficient  action  of  cocain  and  the 
additional  hysterical  temperament  of  the  patient.  Besides  gen- 
eral measures,  the  larynx  was  frequently  treated  galvano- 
caustically  and  with  pure  lactic  acid;  the  treatment  lasted  for 
about  a  year.  The  larynx  looked  then  normal  except  a  slight 
redness  and  swelling  at  the  posterior  part  of  the  left  vocal 
cord.  During  1897-1902  a  few  circumscribed  recurrences  ap- 
peared, always  at  the  posterior  part  of  the  left  vocal  cord, 
which  healed  with  pure  lactic  acid.  The  last  treatment  was 
given  in  May,  1902 ;  two  galvanocaustic  applications.  Since 
the  larynx  has  remained  normal,  the  apex  of  the  lung  has 
cicatrized.  In  1904  and  1906  she  went  through  a  full  term 
pregnancy,  both  times  the  danger  spot  at  the  posterior  end  of 
the  left  vocal  cord  showed  a  slight  redness  with  very  slight 
swelling  without  any  other  disturbance. 

3.  A  22-year-old,  hired  girl,  from  a  tuberculous  family, 
came  in  April,  1895,  under  treatment  for  tubercular  infiltra- 
tion of  the  apex  of  the  right  lung,  a  scrophuloderma  of  the 
left  cheek  and  a  high  degree  of  laryngeal  tuberculosis ;  ulcer- 
ating infiltration  with  granulations  of  the  entire  right  half, 
the  vocal  cord  could  not  be  discerned,  the  posterior  wall  was 
moderately  thickened.  The  treatment  consisted  in  removal  of 
the  new  formation  and  applications  of  pure  lactic  acid,  which 
was  often  disturbed  by  new  formation  of  the  removed  granu- 
lations. The  last  curettement  was  done  November,  1895,  and 
the  first  of  December  the  patient  was  discharged.  The  applica- 
tions with  lactic  acid  were  continued  till  February,  1896. 
Since  then  no  treatment.  The  larynx  looks  normal,  so  that  it 
is  even  impossible  to  recognize  the  previously  diseased  side; 
fthe  lung  also  remained  cicatrized. 

These  cures  of  8,  10  (4)  and  11  years'  standing  illustrate  the 
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possibility  often  doubted  of  lasting  success  in  laryngeal  tuber- 
culosis. The  last  two  cases  are  examples  of  very  important 
tuberculous  affections,  with  very  dubious*  prognosis.  After 
discharge  from  the  hospital  both  patients  took  up  again  their 
hard  work.  The  voice  regained  in  all  three  cases  its  normal 
sound.  To  make  the  focus  in  the  larynx  harmless  will  have  a 
supporting  influence  for  the  cure  of  the  lung  condition. 

The  surgical  treatment  demands  not  only  a  complete  technic, 
but  also  a  large  amount  of  patience,  perseverance,  faith.  Who 
retires  to  the  camp  of  the  nihilists,  disheartened  by  a  dozen 
disappointments  and  failures,  cannot  judge  fairly  regarding 
the  efficiency  of  this  treatment.  Admission  to  this  sanctuary 
only  is  allowed  the  faithful.  Another  cause  of  failure  is  the 
difficulty  and  still  the  necessity  of  a  long  lasting  treatment  and 
control  during  months  and  years. 

High  altitude  is  not  unfavorable  for  laryngeal  tuberculosis. 
But  a  patient  with  laryngeal  and  lung  tuberculosis  should  not 
be  taken  in  any  sanatorium,  unless  technically  well  trained 
laryngological  help  can  be  given.  The  family  physician  never 
should  send  a  tuberculous  patient  away  without  an  examina- 
tion by  a  competent  laryngologist  for  detection  of  a  latent 
laryngeal  tuberculosis.  Blaauw. 

IV. — PHARYNX. 

Something   About  Hemorrhage  After  Tonsillotomy  and 
a  New   Method  of  Relief. 

I.  C.  Henkks  (Tydschr.  v.  Gencesk.  January  26,  1907)  de- 
scribes first  the  different  anatomic  possibilites.  which  may  lead 
to  a  hemorrhage  and  all  the  usual  ways  of  checking.  He  then 
describes  his  method,  which  is  based  on  principle  of  Heerman 
and  Escat,  who  bring  the  posterior  arc  in  contact  as  much  as 
possible  with  the  anterior  by  means  of  a  strong  silk  suture. 
Henkes  had  made  clips,  similar  to  those  used  in  surgery,  but 
larger  and  of  thicker  metal.  The  distance  of  both  sharp  points 
is  about  two  centimeters.  Forceps  were  made  for  depositing 
the  clips  at  their  place;  its  tube  can  easily  be  turned  180  de- 
grees, so  that  it  can  be  used  for  right  and  left  side.  Another 
forceps  was  constructed  for  removal  of  the  clips,  so  bent  that 
the  hand  does  not  obstruct  the  view ;  its  ends  are  bent  over  a 
length  of  about  1  cm.,  flattened  in  the  sagittal  direction,  so 
that  this  part,  when  the  forceps  are  closed,  can  be  easily  pushed 
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between  the  outer  side  of  the  palatal  arches  and  the  inner  side 
of  the  closed  clip.  Henkes  used  this  method  in  a  case  of  a 
boy,  16  years  old,  from  whom  he  removed  both  fibrous  tonsils 
with  the  tonsillotome.  The  hemorrhage  stopped  on  the  left 
side  spontaneously  after  a  few  minutes  and  on  the  other  side 
after  finger  pressure  during  half  an  hour.  In  opposition  to 
advice  he  took  solid  food  the  next  day,  which  produced  a 
pretty  strong  parenchymatous  hemorrhage  between  the  palatal 
arches.  Every  method  failed  to  check  it,  until  two  clips  were  in- 
troduced 1  cm.  lower  than  the  first,  a  silk  thread  around  each 
was  glued  with  adhesive  plaster  to  the  cheek.  The  manipula- 
tion lasted  about  five  minutes.  The  slight  pain  disappeared 
slowly.  An  iodoform  gauze  tampon  was  before  put  over  the 
wound;  this  was  removed  with  the  clips  after  24  hours.  No 
recurrence.  Blaauw. 

Treatment  of  Peritonsillar  Abscess, 

Moll  (Tydschr.  v.  Geneesk.,  October  13,  1906).  The  treat- 
ment is  incision  if  an  abscess  is  present,  or  otherwise  a  Priess- 
nitz-bandage  and  wait  till  an  abscess  has  formed.  Moritz 
Schmidt  advised  incision  even  if  no  clearly  defined  abscess  is 
present.  This  is  not  advisable  for  the  general  physician.  The 
pus  shows  itself  first  in  the  fossa  supratonsillaris  behind  the 
anterior  pillar.  When  the  patient  puts  his  tongue  out  and 
sounds  "e"  the  space  between  the  pillars  may  be  seen  when 
the  cheek  is  stretched.  A  strongly  bent  sound  may  penetrate 
behind  the  anterior  pillar  after  cocainization  and  nearly  always 
pus  is  found. 

Blaauw. 
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OF  PARALYSES  OF  CENTRAL  ORIGIN.* 

By  J.  W.  Gleitsmann,  M.  D., 

NEW  YORK. 

The  subject,  selected  by  your  Council  for  general  discus- 
sion, is  in  my  opinion  the  most  interesting  and  at  the  same  time 
the  most  difficult  one  in  the  whole  domain  of  laryngology.  It 
is  interesting,  because  it  leads  the  laryngologist  at  once  be- 
yond the  sphere  of  his  specialty,  and  it  is  difficult,  as  it  deals 
with  the  most  intricate  questions  of  neurology,  about  which 
in  many  instances  the  investigators  entertain  conflicting  opin- 
ions. 

For  a  full  understanding  of  the  part  assigned  to  me — the 
central  causes  of  recurrent  and  abductor  paralyses — a  clear 
conception  of  the  motor  centers  in  the  cortex  and  bulbus,  of 

*Read  before  the  American  I..aryngoIogicaI  Association  at  the 
30th  Annual  Congress.  Montreal.  May,  1908. 
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their  predominant  functions,  their  connecting  strata,  is  abso- 
lutely necessary.  With  the  approval  of  your  presiding  officer 
I  shall  briefly  analyze  the  anatomic  features  and  add  such 
physiologic  and  pathologic  data,  as  have  a  direct  bearing  on 
our  subject. 

I. REMARKS  ON  ANATOMY. 

The  larynx  has  to  perform  two  functions,  diametrically  op- 
posite each  other,  viz.,  phonation  and  respiration.  The  chief 
center  for  phonation,  adduction  of  the  cords,  a  voluntary  act, 
is  in  the  cortex;  for  respiration,  abduction  of  the  cords,  a 
vital  process,  in  the  bulbus.  In  addition  there  are  subordi- 
nate centers  in  reverse  order  and  of  lesser  dignity  for  pho- 
nation in  the  bulbus,  for  respiration  in  the  cortex.  The  con- 
necting nerve  fibers  run  from  the  cortical  to  the  bulbar  center 
and  vice  versa,  through  the  internal  capsule.  The  appended 
diagram  from  Rethi^  shows  very  plainly  the  different  motor 
centers  and  their  relationship  to  each  other. 

The  cortical  motor  center  for  phonation  was  discovered  by 
H.  Krause'^  to  be  located  at  the  descending  surface  of  the 
prefrontal  convolution.  The  result  of  his  investigations  was 
confirmed  by  Semon  and  Horsley,^  *  who  by  extending  their 
researches  found  additional  motor  areas  in  the  cortex  for  ac- 
celeration and  for  deepening  of  the  respiration.  By  ingenious 
experiments.  Risien  Russell"'  succeeded  in  finding  below  the 
phonatory  center  a  locality  from  which  abduction  of  the  cords 
can  be  elicited.  The  illustration  of  the  different  cortical  mo- 
tor centers  is  a  copy  from  Semon's  treatise  in  Heymann's 
Handbook  of  Laryngology  and  needs  no  further  comment. 

The  bulbar  representation  of  the  larynx  is  in  the  fourth 
ventricle,  and  we  find  in  the  alea  cinerea  two  localities,  irri- 
tation of  which  produces  typical  abduction  of  the  cords,  the 
respiratory  act ;  further,  smaller  areas  for  bilateral  abduction. 
one  for  unilateral  abduction  and  one  for  the  cadaveric  posi- 
tion of  the  cords,  all  of  which  are  graphically  shown  in  the 
illustration,  which  is  also  taken  from  the  same  treatise  by 
Semon. 

The  existence  of  the  subordinate  centers,  mentioned  above, 
has  been  proven  by  repeated  experiments  on  animals,  of  which 
one  only  will  be  cited,  .\cephalic  monsters  and  animals,  whose 
brains  have  been  extirpated,  are  able  to  utter  a  cry,  due  to  the 
subordinate  phonatory  center  in  the  bulbus,  but  their  respira- 
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tory  movements  arc  not  materially  influenced,  confirming  the 
bulbus  to  be  the  main  center  for  respiration. 

These  elementary  anatomic  data,  condensed  within  the  nar- 
rowest possible  compass,  have  almost  unfversally  been  ac- 
cepted ;  the  first  real  discrepancy  of  opinions  we  meet,  is  about 
tlie  question  of  the  root  of  the  motor  nerve  of  the  larynx, 
which  is  not  definitely  decided  at  the  present  day. 

After  the  careful  experiments  of  Schech*  the  laryngeal 
motor  nerve  was  for  many  years  considered  to  have  its  source 
from  the  inner  branch  of  the  accessory  Willisii,  till  Onodi^  and 
Grabower*  •  brought  forth  forcible  arguments  in  favor  of 
the  pneumogastric,  exceptions  to  which  were  taken  by  some 
authors.  But  a  recognized  authority,  H.  Oppenheim.  says 
(1905)  in  his  book'":  there  is  at  present  no  certainty  in  re- 
gard to  the  participation  of  the  accessory  nerve  in  the  innerv- 
ation of  muscles  supplied  by  the  pneumogastric. 

The  illustration  from  Edinger  shows  very  clearly  the  in- 
timate relationship  of  the  nerve  nuclei,  the  motor  fibers  be- 
ing in  black,  the  sensory  fibers  in  red  color. 

.'\nother  much  debated  issue  relates  to  the  nature  of  the  re- 
current nerve.  Whilst  many  investigators  strongly  believe  it 
to  be  exclusively  a  motor  nerve,  others  offer  good  reasons, 
based  on  animal  experiments,  to  consider  it  a  mixed  nerve, 
carrying  also  centripetal  fibers.  But  if  the  latter  view  should 
prove  to  be  correct,  we  cannot  yet  draw  any  definite  conclu- 
sions from  it  in  regard  to  the  human  system,  as  even  in  ani- 
mals a  differentiation  exists  in  the  response  in  different 
species. 

The  last  and  a  most  important  anatomic  fact  is  the  discov- 
ery by  Risien  Russell"  of  the  existence  of  special  nerve  fibers 
for  adduction  and  abduction,  which  run  in  separate  bundles 
throughout  the  whole  course  of  the  recurrent,  those  for  the 
abductors  on  the  inner,  those  for  the  adductors  on  the  outer 
side  of  the  nerve  trunk.  They  can  be  dissected  to  such  an 
extent,  that  one  set  of  fibers  responds  to  electrical  irritation 
exclusively  by  adduction,  the  other  exclusively  by  abduction 
of  the  vocal  cords.  By  his  work  the  formerly  vexed  question 
was  solved,  how  a  supposedly  homogeneous  nerve  could  effect 
such  directly  antagonistic  movements. 
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II. — REMARKS    ON    PHYSIOLOGY    AND    PATHOLOGY. 

The  cortical' motor  centers  of  the  larynx  differ  from  other 
cortical  motor  centers  in  the  essential  point  that  irritation  of 
either  one  is  always  followed  by  symmetrical  bilateral  adduc- 
tion of  the  cords,  phonetic  movements,  which  also  take  place 
when  one  cortical  center  has  be,.n  destroyed  by  disease  or  ex- 
perimentally removed.  This  physiologic  observation  had  en- 
joyed universal  acceptance,  till  Masini^^  maintained  that  he 
found  a  locality  in  the  cortex,  from  which  movements  of  the 
opposite  side  of  the  larynx  could  be  produced.  Subsequent 
experiments  by  others  did  not  verify  his  statements,  but  re- 
cently Katzenbach^^  obtained  by  an  improved  method  similar 
movements  of  the  corresponding  as  well  as  opposite  side. 

The  influence  of  the  bulbar  center  on  respiration  and  on  the 
position  of  the  glottis  has  been  carefully  studied  by  Semon^* 
in  his  endeavor  to  ascertain  if  the  vocal  cords  play  an  active 
part  during  quiet  respiration,  and  to  determine  the  cause  of 
the  difference  between  the  width  of  the  glottis  during  life  and 
its  cadaveric  position  after  death  or  after  severance  of  the 
pneumogastric  or  recurrent.  He  found  by  numerous  and  care- 
fully made  measurements  with  graduated  mirrors,  that  in 
over  80  per  cent  of  adults  the  glottis  remains  stationary  dur- 
ing quiet  respiration  and  is  considerably  wider  than  in  the 
cadaveric  position.  Its  average  width  is  in  men  during  life 
13.5  mm.;  after  death  5  mm.;  in  women  11.5  and  4  mm.  re- 
spectively. Without  entering  into  a  detailed  statement  of  his 
experiments  and  arguments,  he  is  led  to  the  conclusion,  that 
the  greater  width  of  the  glottis  during  life  is  the  result  of  a 
permanent  activity  of  the  abductor  muscles,  due  to  tonic, 
rhythmic  impulses,  received  by  their  ganglia  centers  in  the 
medulla  from  the  neighboring  respiratory  center  through  cen- 
tripetal fibers  of  the  pneumogastric.  He  calls  this  physiologic 
action  of  the  abductor  muscles  the  abductor  tonus. 

I  cannot  conclude  my  introductory  remarks  without  calling 
to  your  attention  and  emphasizing  the  far-reaching  import- 
ance of  the  proclivity  of  the  abductor  muscles  to  paralysis  in 
progressive  organic  lesions. 

Whilst  Rosenbach,^*^  on  the  strength  of  a  case  of  cancer  of 
the  esophagus,  accompanied  in  the  beginning  by  paralysis  of 
both  abductors,  later  of  both  recurrent  nerves,  was  the  first 
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to  proclaim  that  the  abductors  are  the  first  to  suffer  from 
Ci)nii)res.sion  of  the  recurrent,  the  cre(ht  belongs  to  Scmon  of 
proving  that  this  important  pathologic  condition  is  seen  not 
only  in  local  lesions,  affecting  the  nerve  along  its  course,  but 
also  in  central  cerebral  a^  well  as  spinal  diseases  of  an  organic 
character. 

His  first  publication*"  appeared  (1881)  in  an  American 
journal  of  high  standard,  devoted  to  our  specialty,  but  meet- 
ing with  a  premature  death  on  account  of  the  indifference  of 
the  laryngologists  at  that  time,  viz.,  the  Archives  of  Laryn- 
gology. His  statements  met  with  a  host  of  opposition  and 
elicited  controversies,  sometimes  of  an  acrimonious  character 
and  not  always  of  the  highest  scientific  standard.  By  his  in- 
cessant labors  extending  from  1881  to  1897  and  by  publica- 
tions too  numerous  to  quote,  he  had  finally  the  satisfaction 
of  having  the  so-called  Semon  law  universally  ackn(iwledged. 

It  is  beyond  the  scope  of  these  remarks  to  enumerate  the 
arguments  he  put  forth  to  support  his  assertion,  the  truth  of 
which  all  of  us  have  had  undoubtedly  frequent  occasions  to 
confirm. 

The  ultimate,  true  cause  of  the  proclivity  of  the  abductors 
to  paralysis  has  not  been  definitely  determined.  Gralx3wer" 
sought  not  long  ago  to  solve  the  problem  by  anatomic,  in- 
stead of  e.xperimental  research,  previously  employed.  He  ex- 
amined the  innervation  of  the  laryngeal  muscles  in  regard  to 
the  configuration  of  their  last  nerve  terminals,  and  counted 
the  number  of  nerve  fibers  in  each  muscle.  He  found,  that 
the  branch  for  the  abductor  does  not  divide  into  smaller  ones, 
radiating  in  different  directions,  as  in  the  adductors,  and  that 
the  number  of  nerve  fibers  is  less  in  the  former  than  in  the  lat- 
ter. The  posticus  has  on  the  average  281  terminal  fibers, 
the  external  and  internal  thyroarytenoid  485,  the  tran-^versus 
279.  and  the  sum  of  all  the  adductor  fibers  is  680. 

I  have  so  far  not  been  able  to  find  reports  confirming  Gral)- 
ower's  investigation,  but  without  feeling  competent  to  pass  on 
its  merits,  I  am  free  to  say  that  I  would  consider  it  a  most 
acceptable  solution  of  the  question  at  issue.  It  would  explain 
also  in  a  natural  way  by  an  anatomic  anomaly  the  first  and 
only  exception  to  Semon's  statement  during  the  long  period 
of  twenty-five  years,  observed  by  Saundby'"  in  a  case  of  esoph- 


592  J.  W.  GLEITSMANN. 

ageal  cancer,  the  analysis  of  which  I  have  to  leave  to  the  gen- 
tleman treating  of  peripheral  causes. 

Semon^^  admits  frankly  the  facts  in  Saundby's  case,  but  is 
not  able  to  offer  an  explanation.  On  the  occasion  of  his  visit 
to  the  United  States  in  1904,  I  called  his  attention  to  Grab- 
ower's  publication,  but  the  same  seemed  not  to  appeal  to  him. 
He  adheres  to  his  belief  in  the  biologic  differences  in  the 
structure  of  the  laryngeal  muscles  and  nerves,  which  is  evi- 
dent from  experimentation  in  young  and  old  animals  as  well 
as  in  different  species,  and  still  more  from  the  differential 
influence  of  superficial  and  deep  narcosis  on  the  recurrent, 
which  our  late  member,  Hooper,^°  was  the  first  to  investigate. 

III. — ETIOLOGY. 

Recurrent  and  abductor  paralyses  of  central  origin  are 
caused  by  organic  affections,  whilst  cortical  paralysis  of  a  func- 
tional character  occurs  in  hysteria,  psychic  emotions,  shock, 
etc.,  with  concomitant  paralysis  of  the  adductors,  but  not  of 
the  recurrent  proper. 

According  to  the  location  and  nature  of  the  diseases  we  can 
distinguish  paralyses  due  (1)  to  cortical  lesions,  (2)  to  disturb- 
ances of  the  nerve  tract  in  the  internal  capsule  between  cortex 
and  bulbus,  (3)  to  bulbar  processes,  (4)  to  syphilis,  (5)  to 
tumors,  exostoses  at  the  cranial  base,  pressing  upon  the  pneu- 
mogastric,  (6)  to  spinal  diseases,  (7)  final  paralyses  of  the 
Avellis  and  Hughling  Jackson  type. 

Beginning  with  paralyses  due  to  cortical  lesions,  we  enter 
at  once  a  much  contested  field. 

A  number  of  cases  have  been  published  in  which  the  au- 
thors claim  that  an  unilateral  cortical  affection  had  caused 
an  unilaterdi  organic  paralysis.  Whilst  in  many  instances  the 
history,  the  laryngeal  examination,  the  postmortem  reports, 
are  incomplete  or  missing,  and  therefore  the  proof  of  the  con- 
tention made  is  lacking,  there  are  cases  in  which  the  symptoms 
in  the  living  corresponded  with  the  lesion  found  after  death. 
Garel,^^  for  instance,  saw  a  woman  73  years  of  age  with  hemi- 
plegia of  the  right  side  and  complete  paralysis  of  the  left  vocal 
cord.     The  autopsy  showed  softening  of  the  left  hemisphere 
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and  two  similar  foci  in  the  right,  one  at  the  base  of  the  third 
frontal  convolution,  to  the  latter  of  which  Garel  attributed 
the  laryngeal  paralysis.  A  microscopic  examination  of  the 
bulbus  had  not  l>een  made,  and  consequently  its  integrity 
cannot  be  vouched  for. 

On  the  other  hand,  cases  which  appeared  during  life  to 
belong  to  this  class,  showed  bulbar  disease  after  death.  Our 
member  Delavan  is  quoted  amongst  the  above  authors,  when 
relating  the  history  of  his  patient  seen  during  life,**  but  in  his 
comment  on  the  result  of  autopsy,  he  says"  that  his  case  was 
a  direct  proof  that  paralysis  of  the  larynx  of  central  origin 
is  generally  due  to  bulbar  lesion  and  not  to  disease  of  the 
cortex. 

In  my  opinion  there  are  at  the  present  time  extremely  few 
believers  in  an  unilateral  laryngeal  paralysis  brought  about 
by  unilateral  cerebral  disease ;  otherwise  the  number  of  cases 
would  certainly  be  much  larger  than  we  find  in  the  literature, 
as  unilateral  cortical  lesions,  for  instance  hemorrhage,  soften- 
ing, etc..  are  not  infrequent.  Semon  in  his  article  in  Hey- 
mann's  Handbook,  1898,  could  collect  only  twenty-five  cases 
in  which  such  a  coincidence  was  claimed  by  the  authors.  The 
strongest  argument  against  the  occurrence  of  these  paralyses 
is  the  anatom'c  fact  that  laryngeal  movements  can  be  excited 
by  each  of  the  two  cortical  centers,  independent  of  the  loss  or 
destruction  of  one  of  them ;  further,  that  the  experimental 
extirpation  of  the  cerebral  hemispheres,  down  to  the  fourth 
ventricle,  does  not  interfere  with  the  respiratory  movements 
of  the  cords,  the  integral  function  of  the  abductor. 

.AfTcctions  involving  both  cortical  centers,  for  instance  hem- 
orrhages, are  as  a  rule,  not  confined  to  this  area  alone,  and  are 
of  such  a  serious  character,  that  the  laryngeal  condition  is 
overshadowed  by  the  grave  general  symptoms.  But  cases  are 
re|>orted.  in  whxh  the  connection  between  the  cortical  and 
bulbar  center  through  the  internal  capsule  became  obliterated 
by  the  morbid  process  with  resulting  aphasia. 

Eisenlohr's**  patient  had  general  motor  disturbances,  was 
absolutely  speechless,  and  the  postmorten  showed  destruction 
of  the  posterior  third  of  both  thalami  optici,  partial  degenera- 
tion of  the  posterior  part  of  the  internal  capsule  and  of  the 
pyramidal  tract  of  the  medulla  and  spinal  cord.     Pathologic 
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changes  of  a  similar  nature  were  found  after  death  and  re- 
ported by  Pitt-''  -'^  in  a  case  of  chronic  nephritis  with  two 
apoplectic  attacks  in  quick  succession,  the  second  one  being 
followed  by  loss  of  voice.  In  both  cases  bulbar  and  cortical 
lesions  were  absent  and  the  patients  experienced  no  respiratory 
difficulties  during  life. 

Similar  laryngeal  symptoms,  associated  with  lingual  and 
labial  pareses  are  observed  in  pseudobulbar  paralysis,  due  to 
disseminated  cerebral  lesions,  in  which  disease  of  the  medulla 
and  respiratory  troubles  are  absent,  and  the  laryngeal  muscles 
undergo  no  fatty  degeneration. 

The  subsequent  chapters  can  be  considered  more  briefly,  as 
they  deal  mostly  with  well  known  data,  and  offer  no  field 
for  widely  dissenting  views.  Under  bulbar  paralyses  I  have 
included  all  cerebral  diseases,  irrespective  of  the  primary  seat 
being  in  the  bulbus  or  in  the  hemisphere.  Further,  the  eti- 
ologic  features  of  recurrent  and  abductor  paralysis  will  not  be 
treated  of  separately,  as  both  are  liable  to  be  caused  by  the 
same  affection,  and  as  the  latter  is  in  many  instances  only  a 
precursor  of  the  former.  Prevalence  of  one  or  the  other  type 
in  special  diseases  will  be  mentioned  in  its  proper  place. 

Progressive  bulbar  paralysis,  being  due  to  a  degeneration 
of  the  motor  nuclei  in  the  medulla,  represents  a  genuine  type 
of  the  bulbar  origin  of  laryngeal  paralysis.  As  a  rule  paralysis 
of  other  organs,  tongue,  lips,  precedes  the  laryngeal  symp- 
toms, which  appear  sooner  or  later,  dependent  on  how  early 
the  laryngeal  nuclei  are  attacked.  The  laryngoscopic  picture 
varies  in  different  patients,  according  to  the  focus  and  the 
intensity  of  the  process.  Complete  recurrent  and  unilateral 
as  well  as  bilateral  abductor  paralysis  has  been  observed, 
whilst  some  authors  claim  to  have  seen  also  adductor  paraly- 
sis. 

.Another  bulbar  affection  occupying  the  same  or  also  adja- 
cent areas,  is  the  apoplectic  form  of  bulbar  paralysis,  caused 
by  disease  of  the  blood  vessels  of  this  region,  producing 
hemorrhages,  thrombosis  with  subsequent  softening,  also  em- 
bolism of  the  vertebral  or  basilar  arteries.  Many  reported 
cas^  of  cerebral  hemorrhages  and  encephalomalacia 
with  concomitant  laryngeal  disturbances  are  undoubtedly  due 
to  such  lesions,  which  have  been  described  already  as  early 
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as  18Tl»  l>)  Kiseiilohr.-'  -"  If  the  patient  survives  the  attack 
and  its  sequelae,  we  can  expect  to  find  a  recurrent  paralysis, 
it  all  the  motor  fibers  are  destroyed,  otherwise  an  abductor 
paralysis. 

In  the  different  forms  of  meningitis  we  observe  anomalies 
ut  sensation,  but  seldom  paralysis  of  the  larynx.  Our  late 
member  Major,**  saw  a  patient  with  bilateral  abductor  paraly- 
sis after  cerebro-spinal  meningitis;  tracheotomy  was  per- 
formed and  the  patient's  condition  remained  stationary  for 
seven  years,  when  he  died  from  an  accident. 

Cases  of  paralysis  from  multiple  cerebro-spinal  sclerosis 
are  rare,  and  the  laryngeal  symptoms  depend  on  the  extent 
of  the  disease.  Loeri,^**  reported  several  cases,  one  of  which 
had  recurrent  paralysis,  J.  Solis-Cohen'*  (1886)  a  case  of  uni- 
lateral, later  bilateral  abductor  paralysis,  shown  to  this  asso- 
ciation seven  years  before.  From  the  carefully  made  autopsy 
he  concludes,  that  the  paralysis  has  been  caused  by  an  ascend- 
ing sclerosis.  Rethi^*  collected  in  a  recent  publication  42 
cases  of  sclerosis  from  the  literature  and  gave  a  full  descrip- 
tion of  the  subject  in  all  its  bearings. 

Although  infectious  and  toxic  paralyses  do  not  belong  to 
the  part  assigned  to  me,  I  cannot  refrain  from  mentioning 
syphilis  of  the  brain  as  a  cause  of  recurrent  or  abductor  paraly- 
sis. M.  Mackenzie'^  published  already  in  1873  one  case,  and 
Lefferts,'*  1878,  two  cases  of  bilateral  abductor  paralysis  due 
to  syphilis,  all  three  cured  by  specific  treatment. 

Tumors  at  the  base  of  the  brain  are  liable  to  produce 
paralysis  by  pressure  on  the  pneumogastric.  The  symptoms 
are  generally  not  confined  to  the  larynx  alone,  as  the  exten- 
sion of  the  growth  is  apt  to  implicate  other  nerve  roots  also. 
Nothnagel"^  communicated  an  exceedingly  interesting  case  of 
an  extended  unilateral  paraylsis,  involving  the  recurrent  of 
the  same  side,  which  was  due  to  pressure  from  a  large  ab- 
scess at  the  cranial  base,  found  at  the  autopsy.  Similar  symp- 
toms we  must  be  prepared  to  meet  in  affections  of  the  cranial 
bones,  exostoses,  fractures  of  the  base  of  the  skull,  etc. 

The  importance  and  the  deleterious  influence  of  locomotor 
ataxia  on  the  larynx  is  too  well  known  to  all  of  us  to  need  but 
brief  remarks.  General  medicine  is  indebted  to  laryngology 
because  in  more  than  one  instance  the  laryngologist  detected 
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abductor  paralysis  in  an  otherwise  healthy  person  with  a  per- 
fectly clear  voice,  and  suspicion  being  aroused,  the  examina- 
tion of  the  patient  revealed  locomotor  ataxia.  By  far  the 
most  prevalent  type  is  abductor  paralysis,  of  which  again  the 
bilateral  form  is  more  frequent  than  in  any  other  disease. 
Burger^^  collected  in  his  excellent  monograph  71  cases  of 
paralysis  in  tabetics,  covering  the  period  from  1866  to  1891, 
forty-three  of  which  had  abductor  paralysis.  Still  more 
striking  is  Sendziak's'^  supplementary  table  of  63  cases  of 
paralysis  published  between  1892  and  1898.  Of  these  six 
only  had  recurrent,  of  the  balance  23  unilateral  and  25  bilat- 
eral abductor  paralysis. 

In  the  remaining  spinal  diseases  we  find  only  isolated  cases 
of  laryngeal  paralysis,  a  few  of  which  may  be  mentioned. 
Loeri^^  observed  a  case  of  bilateral  recurrent  paralysis  in 
amyotrophic  lateral  sclerosis,  and  one  in  acute  spinal  lepto- 
meningitis, Schroetter^®  and  Gavello,*"  each  a  case  of  uni- 
lateral recurrent  paralysis  in  syringomyelia,  and  Koschla- 
koflf,*^  a  bilateral  abductor  paralysis  in  progressive  muscular 
atrophy. 

Although  finding  scant  consideration  in  the  text  books,  a 
series  of  unilateral  laryngeal  paralyses,  associated  with  such 
of  other  organs  is  of  sufficient  interest  to  be  mentioned. 

Avellis"^  was  the  first  to  draw  attention  to  the  occurrence 
of  simultaneous  unilateral  paralysis  of  the  larynx  and  soft 
palate — the  genuine  Avellis-syndrome.  In  another  form  the 
muscles  of  the  neck  are  also  paralyzed.  If  hemiplegia  of  the 
larynx,  pharynx  and  tongue  exists,  we  have  the  Hughling- 
Jackson  type.  A  typical  case  of  the  latter  with  abductor 
paralysis  was  demonstrated  in  the  London  laryngological 
society  by  Semon,*^  who  in  consideration  of  the  general  symp- 
toms, believed  it  to  be  of  central  origin,  due  to  a  meningeal 
thickening  at  the  base  of  the  brain.  Tapia,"  who  observed 
unilateral  paralysis  of  the  larynx  and  tongue,  called  it  the 
fourth  type,  and  finally  Pohli*'  gave  a  complete  description  of 
the  subject  in  the  Italian  Archives,  1906. 
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RECURRENT  AND  ABDUCTOR  PARALYSIS  OF  THE 
LARYNX.     DIAGNOSIS  AND  TREATMENT* 

By  W.  E.  Casselberry,  M.  D., 

professor  of  laryngology  and  rhinology  in  northwestern 
university  medical  school;  laryngologist  to  st. 

LUKE'S    and    WESLEY    HOSPITALS,    ETC., 

Chicago. 

In  the  diagnosis  of  unilateral  recurrent  nerve  paralysis, 
which  when  complete  results  in  the  fixation  of  one  vocal  cord 
in  the  cadaveric  position,  the  cracked,  softly  raucous  voice, 
is  suggestive  rather  than  distinctive,  but  it  is  usually  the  one 
small  symptom  of  an  inversely  grave  condition  which  first 
causes  the  patient  to  seek  advice.  It  is  nature's  distress  sig- 
nal, full  of  meaning  to  him  who  reads  the  code.  The  same  is 
true  of  that  partial  stridor  which  may  or  may  not  usher  in  an 
unilateral  abductor  paralysis  in  which  the  dilator  muscle  alone 
being  powerless,  the  vocal  cord  is  retained  in  a  position  closing 
over  one-half  of  the  lumen  of  the  larynx.  Either  symptom 
demands  a  prompt  resort  to  laryngoscopic  inspection,  but  even 
then  by  reason  of  the  fact  that  patients  are  liable  to  present 
themselves  for  the  first  time  during  "a  cold"  or  other  aggra- 
vating influence,  confusing  departures  from  the  typical  image 
may  be  encountered,  and  one  turns  next  to  the  really  vital 
phase  of  the  diagnosis ;  a  search  of  the  chest,  neck  and  central 
nervous  system,  for  the  cause  and  significance  of  the  vocal 
paralysis.  The  tortuous  course  and  complex  composition  of 
the  recurrent  nerves  should  be  kept  well  in  mind.  Branching 
from  the  pneumogastric,  the  left  one  takes  a  turn  under  the 
arch  of  the  aorta,  between  it  and  the  left  bronchus,  upward 
to  the  larynx,  while  the  one  on  the  right  passes  under  the 
subclavian  artery;  both  being  liable  to  compression  by  an- 
eurysm, mediastinal  and  cervical  tumors  and,  on  the  right,  by 
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disease  at  the  apex  of  the  lung  or  its  pleura,  which  is  crossed 
by  the  nerve.  The  similarity  of  lettering  of  the  two  words 
abduction  and  adduction  is  unfortunate,  for  in  addition  to 
typographic  errors,  a  conscious  mental  eflFort  is  necessary  to 
avoid  confusing  one  with  the  other,  but  as  applied  to  the  move- 
ments of  the  vocal  cords,  they  are  more  exact  in  meaning 
than  any  other  available  terms.  The  opposing  muscles  which 
effect  the  to  and  fro  motion  of  the  vocal  cords,  adduction 
for  vocal  vibration,  abduction  for  breathing  space,  are  in- 
nervated by  different  fibers,  which  merely  travel  in  the  same 
recurrent  nerve  trunk,  either  set  of  fibers  alone  to  any  degree 
or  both  sets  together,  being  subject  to  paralysis.  Semon's 
law  refers  to  the  fact  that  the  abductor  fibers  and  muscles 
are  the  more  vulnerable  of  the  two,  yielding  first  to  an  equal 
pressure  on  the  trunk,  and  in  consequence  every  complete 
paralysis  of  a  vocal  cord  by  pressure  must  have  passed 
through  a  preliminary  stage,  however  brief,  of  abductor 
paralysis  alone. 

ANEURYSM   GROUP. 

The  typical  image  of  complete  unilateral  recurrent  nerve 
paralysis  illustrated  in  Fig.  1,  is  introduced  as  a  standard 
from  which  to  describe  the  diagnostic  variations.  It  repre- 
sents the  larynx  of  a  middle-aged  salesman,  whose  voice,  he 
said,  "Failed  all  at  once,  one  day,  while  selling  goods."  Not 
only  is  the  left  vocal  cord  motionless  in  the  cadaveric  posi- 
tion, but  it  is  relaxed,  tends  to  bay  outward,  and  its  arytenoid, 
which  is  not  swollen,  has  "fallen  in,"  i.  e.,  collapsed  forward, 
which  shortens  the  vocal  cord  and  permits  the  cord  to  sink  to 
a  plane  slightly  below  the  level  of  its  fellow.  On  phonation, 
the  left  arytenoid  may  give  a  twitch,  but  fails  to  straighten 
up  or  convey  more  than  a  mere  tremor  to  the  cord,  while  the 
opposite  arytenoid  and  vocal  cord,  in  an  effort  to  compensate, 
overreach  the  center  line,  the  sound  arytenoid  crossing  a  trifle 
usually  in  front  or  possibly  behind  the  paralytic  one  and  the 
healthy  cord  coming  nearly  but  not  quite  over  to  the  paralyzed 
one.  These  are  not  insignificant  details  for  their  presence 
collectively,  rather  than  the  cadaveric  position  alone  of  the 
cord,  insures  the  fact  of  a  complete  recurrent  nerve  paralysis. 
Its  cause  in  this  instance  was  equally  evident.  There  was 
substernal  pain  and  a  radial  pulsus  differens,  but  no  other 
symptom,  excepting  that  in  the  fluoroscope,  a  small  pulsating 
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aneury.«;ni  ol  the  arch  ol  the  aorta  was  visible,  i'lve  months 
later,  while  walking  on  the  street,  this  patient  fell  dead  with  a 
gush  of  blood  from  the  mouth — the  aneurysm  had  burst ;  pre- 
sumably into  the  left  bronchus. 

Life's  duration  in  aneurysm,  however,  is  seldom  so  brief. 
Dating  from  the  early  period  of  vocal  paralysis,  it  has  often 
surpassed  my  expectation ;  in  one  10  years,  in  another  5, 
while  others  are  now  living  at  2,  3  and  4^  years.  The  seem- 
iii'^'ly  prolonged  course,  last  mentioned,  the  patient  being  still 
active,  is  explained  by  the  fact  that  it  dates  from  the  earliest 
demonstrable  stage  in  the  development  of  the  aneurysm,  as 
evidenced  by  the  presence  of  unilateral  abductor  paralysis, 
which  is  the  first  definite  effect  of  pressure  on  the  recurrent 
laryngeal  nerve.  .\  sketch  of  the  larynx  made  at  that  time 
(Fig.  2^,  represents  the  typical  image  of  unilateral  abductor 
paralysis  and  is  intended  to  show  not  only  the  vocal  cord 
motionless  in  the  median  or  closed  position,  but  also  that  the 
arytenoid  has  not  yet  "fallen  in,"  hence  the  cord  is  but  little 
depressed  or  shortened  and  not  very  much  relaxed.  Paralysis 
limited  to  abduction  is  not  the  only  possible  interpretation  of 
the  median  position  of  a  vocal  cord,  for  one  of  the  most  decep- 
tive of  the  variations  from  the  typical  image  of  complete  re- 
current paralysis  is  a  fixation  of  the  cord,  not  exactly  in,  but 
quite  near  to  the  median  line  instead  of  in  the  usual  cadaveric 
position.  Either  form  of  paralysis  is  suggestive  of  an  aneu- 
rysm, but  with  paralysis  of  the  abductor  fibers  alone,  indicating 
an  earlier  stage  and  more  limited  development  of  the  aneu- 
rysm, a  longer  course  is  to  be  expected  and  an  "arrest"  or  even 
a  retrogression  might  not  be  impossible.  Hence,  in  confirma- 
tion of  the  memorandum  and  sketch  made  of  abductor  paraly- 
sis in  this  case  I  will  quote  the  additional  notation  inscpibed 
that.  "The  vocal  cord  was  not  much  relaxed  and  that  the 
arytenoid,  although  standing  a  little  forward,  had  not  yet 
'fallen  in.'  "  a  combination  of  conditions  which  I  interpret  to 
indicate  an  incomplete  degree  of  paralysis  of  the  recurrent 
nerve  which,  in  connection  with  the  median  position  of 
the  cord,  could  be  no  other  than  an  abductor  paralysis.  His 
x-ray  print  I  find  somewhat  blurred  by  the  effects  of  time, 
still  it  distinctly  shows,  representing  the  aortic  arch,  a  broad- 
ened shadow  which  rises  in  the  back  above  the  normal  limit 
of  the  fourth  rib,  with  a  bulge  to  the  left  which  centers  near 
the  second  rib,  and  a  smaller  bulge  to  the  right  at  the  fourth 
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intercostal  space.  A  fluoroscopic  examination  also,  by  Dr. 
John  Kales  and  the  author,  was  recorded  at  that  time  as  fol- 
lows :  "A  distinct  but  small  pulsating  bulge  in  the  descending 
part  of  the  arch  of  the  aorta  could  be  plainly  seen." 

Since  writing  the  above  description  with  its  deductions  rela- 
tive to  the  41/^  years'  duration  of  an  aortic  aneurysm,  this 
patient,  known  to  have  remained  vigorous  so  long  as  to  sug- 
gest a  shade  of  doubt  in  the  diagnosis,  has  returned,  thus 
enabling  me  to  complete  the  evidence  to  date  with  respect 
both  to  the  laryngeal  paralysis  of  which  he  is  conscious  only 
when  further  disabled  by  a  "cold"  as  at  present,  and  to  the 
aneurysm  which  does  not  even  yet  cause  any  subjective  symp- 
toms other  than  the  vocal  cord  paralysis.  Re-examination 
confirms  all  of  the  original  findings,  with  natural  progression. 
The  position  of  the  left  vocal  cord  has  advanced  £rom  the 
typical  abductor  or  first  position,  partly  but  not  wholly,  into 
that  of  complete  recurrent  paralysis.  It  now  exemplifies  that 
variation  from  the  typical  image  of  complete  recurrent  paraly- 
sis described  as  "a  fixation  of  the  cord  not  exactly  in,  but 
quite  near  to  the  median  line  instead  of  in  the  usual  cadaveric 
position."  Intensified  tubular  breathing,  the  physical  sign 
emphasized  as  coming  next  after  vocal  paralysis,  is  now  heard 
in  the  back  at  the  left,  above  the  angle  of  the  scapula  and,  as 
might  be  expected  with  compression  of  a  bronchial  tube,  the 
vocal  resonance  and  fremitus  are  diminished  at  the  same  point. 
A  blurred,  widely  transmitted  first  sound  stands  for  the  aneu- 
rysmal bruit  and  the  subclavian  impulse  is  in  excess  of  the 
natural.  The  fluoroscope  and  x-ray  plate  show  a  clearly  de- 
fined sacculated  aneurysm  with  a  diflfused  distension  of  the 
rest  of  the  aortic  arch. 

It  requires  but  a  slight  expansion  of  the  aorta  at  a  given 
spot  to  compress  the  left  recurrent  nerve,  hence  the  frequency 
of  even  a  complete  recurrent  paralysis  at  comparatively  an 
early  period,  when  perchance  one  may  search  in  vain  for  any 
other  classical  sign  of  the  aneurysm,  which  in  fact  can  still 
be  so  small  that  even  a  radiograph  will  leave  a  doubt  behind, 
as  in  Fig.  3.  Here  there  was  neither  bruit,  thrill,  tracheal  tug 
nor  protrusion,  yet  there  was  paralysis  of  the  left  vocal  cord 
and  there  was,  moreover,  a  noteworthy  accessory  physical 
sign,  i.  e.,  an  exaggerated  bronchial  breathing  transmitted  to 
the  back,  a  symptom  which  coming  early,  pari  passu  with  vocal 
paralysis,  should  be  of  special  disagnostic  value  to  the  laryn- 
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gologist,  for  an  aneurysm  which  compresses  this  nerve  must 
at  its  v«ry  next  step,  compress  the  left  bronchus.  An  appre- 
ciable diminution  in  vesicular  expansion  comes  only  later. 

It  has  been  noted  that  in  the  typical  image  of  complete 
paralysis,  the  "fallen  in"  arytenoid  is  not  swollen,  but  ex- 
ceptionally, as  a  departure  from  the  typical  image,  a  coexist- 
ing swelling  of  the  arytenoid  is  found  which  is  liable  to  dis- 
guise the  paralytic  aspect  and  to  cause  the  condition  to  simu- 
late a  crico-arytenoid  ankylosis  with  fixation  of  the  cord. 
Fig.  4  represents  this  important  variation.  When  first  ob- 
served, the  right  cord  was  stationary,  but  in  a.  doubtful  posi- 
tion, the  arytenoid  and  subglottic  tissue  was  swollen  and  the 
left  cord,  also,  was  sluggish  in  movement.  It  was  only  after 
some  weeks  of  detergent  local  treatment  that  the  cadaveric 
position  of  the  right  cord  could  be  accurately  determined,  the 
left  cord,  meanwhile,  having  definitely  weakened  into  the  first 
position,  that  of  abductor  paralysis,  which  in  conjunction  with 
the  other  lesions  sufficed  to  cause  an  alarming  respiratory 
stridor  on  exertion  or  on  "taking  cold."  Aneurysm  was  now 
evidenced  by  other  .signs  and  its  existence  was  later  verified 
in  Berlin  by  Dr.  Krause,  who,  in  explanation  of  the  swollen 
arytenoid,  wrote:  "The  small  tumefaction  of  the  arytenoid 
is  a  little  bit  unclear,  but  may  be  caused  by  a  prolapsus  of  the 
cartilage."  Hooper.'  also,  once  drew  our  attention  to 
certain  "anomalous  muscular  fasicuH,*  innervated  from 
other  sources,  which  when  present  in  conjunction  with  recur- 
rent paralysis  would  serve  to  pull  the  arytenoid  forcibly  for- 
ward." The  possibility  thus,  of  a  partial  dislocation  of  the 
arytenoid  amounting  to  a  prolapse  instead  of  merely  a  col- 
lapse, is  a  striking  point  in  diagnosis  to  be  remembered,  espe- 
cially with  reference  to  the  differentiation  of  paralysis  from 
ankylosis,  which  is  rendered  thereby  all  the  more  difficult. 

The  bilateral  inflammatory  form  of  paresis  of  the  internal 
tensors  with  its  familiar  ellipse,  is  in  no  danger  of  being  mis- 
taken for  recurrent  nerve  paralysis,  but  I  have  twice  observed 
in  clergymen  an  unilateral  internal  and  external  tensor  paraly- 
sis, induced  by  vocal  strain,  but  of  so  severe  a  grade  as  to 
simulate  and  perhaps  in  a  way  to  partake  of  a  recurrent  nerve 
paralysis.  .Assuming  for  it  a  neuromuscular  rather  than  a 
strictly  myopathic  basis,  it  is  the  nearest  approach  to  a  direct 
impairment  of  the  nerve  endings  which  my  series  affords. 
The  level  of  the  cord  is  lowered,  its  range  of  movement  to 
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and  fro  lessened,  and  the  arytenoid  disposed  to  collapse,  but  it 
is  distinguishable  by  a  predominance  of  the  flaccid  tensor  ele- 
ment, absence  of  lead,  alcohol  or  other  toxemias,  absence  of 
any  cause  of  pressure,  and  it  finally  recovers  by  rest  to  the 
voice. 

Out  of  a  total  of  forty  cases  upon  which  this  study  is  based, 
the  left  recurrent  nerve  was  paralyzed  by  an  aneurysm  in  eight 
and  the  right  recurrent  in  six,  including  in  both  numbers 
those  in  whom  the  opposite  cord  was  likewise  but  less  afTected. 
Concerning  the  treatment,  in  only  a  few  of  the  aneurysm 
group  was  local  medication  indicated  and  then  not  for  the 
paralysis,  itself,  but  rather  to  aid  in  strengthening  the  voice 
or  in  diminishing  the  stridor  by  controlling  the  inflammatory 
complications.  Moderation  in  voice  use  is  enjoined  on  all 
and  soon  has  its  reward  in  distinctly  improved  tones,  the 
voice,  in  time,  through  compensation,  often  becoming  fairly 
good  for  conversational  use.  The  prognosis  of  aneurysm,  in 
general,  is  not  so  absolutely  bad,  and  discovered  at  an  early 
stage  it  should  be  better.  Syphilitic  arteritis  in  other  situa- 
tions, for  example,  in  the  brain,  elicits  and  yields  to  a  vigorous 
specific  treatment;  why  not  so  in  an  early  stage  of  aortic 
arteritis? 

PLEURITIS  GROUP. 

Four  additional  paralyses  of  the  right  cord  compose  the 
pleuritis  group.  All  were  tuberculous  and  in  none  could  any 
other  cause  be  assigned  than  an  assumed  circumscribed  pleu- 
ritis. In  one  of  them,  whatever  might  have  been  the  exact 
cause  of  a  recent  and  complete  unilateral  right  recurrent 
paralysis,  which  showed  a  typical  image,  a  perfect  restoration 
of  power  to  the  cord,  was  gradually  attained  contemporane- 
ously with  a  treatment  by  fresh  air  and  rest  for  the  incipient 
tuberculosis.  Our  means  of  certifying  a  diagnosis  in  this 
group  are  as  yet  sparse.  The  x-ray  should  be  of  service  for 
the  purpose  of  excluding  or  establishing  the  presence  of  en- 
larged mediastinal  lymphatic  glands  on  the  left  side,  which  in 
tuberculous  subjects  constitute  a  possible  cause  of  pressure  on 
the  recurrent  nerves;  but  on  the  right  side,  enlarged  glands 
so  located  would  scarcely  be  beyond  the  reach  of  deep  palpa- 
tion. However,  a  radiograph  was  taken  of  this  particular 
patient,  who  recovered,  and  no  abnormality  was  shown.  Her 
reaction  to  the  tuberculin  test  was  positive. 
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Another  cicparture  from  the  typical  image  of  complete  pa- 
ralysis is  presented  in  Fig.  5.  in  that  the  ventricular  band  is 
hypertrophied  and  almost  covers  over  the  paralyzed  cord, 
nature  having  gradually  put  forward  this  false  cord  in  com- 
pensation :  it  vibrates  with  the  sound  cord  and  produces  a  fair 
voice.  It  is  selected  from  my  next  group  of  eight  cases,  in 
each  of  which  a  tumor  was  the  cause,  and  in  all  but  two  of 
which,  unlike  in  the  aneurysm  group,  the  vocal  disability  ap- 
peared only  as  a  late  and  gradual  development.  In  this  pa- 
tient a  primary  malignant  growth  had  been  removed  from  the 
chest  wall  three  years  previously,  a  fact  which  he  considered 
so  irrelevant  to  vocal  trouble  that  he  deliberately  falsified 
when  I  asked  about  the  scar,  saying  he  had  been  struck  by  a 
shell  during  the  war.  A  grimly  humorous  episode  served,  in 
the  interests  of  science,  to  complete  my  record  of  this  case, 
for  the  autopsy  having  been  held  in  my  absence,  the  widow, 
who  it  appears  had  fervently  disapproved  of  his  falsehood 
about  the  scar,  entered  one  day  and  dramatically  deposited  a 
large  package  before  me  on  the  desk,  stating  exultingly, 
"There,  that's  what  he  had."  It  proved  to  be  a  sarcomatous 
tumor  from  the  mediastinum. 

In  this  group  also  I  find  another  observation,  that  late  in 
the  course  of  a  carcinoma  of  the  esophagus,  an  irritable 
cou;?h  and  weak  voice  having  appeared  within  a  fortnight, 
the  left  cord  was  found  motionless,  near  to,  but  not  exactly  at 
the  line  of  abductor  paralysis  and  that  the  arytenoid  had  not 
"fallen  in."  Evidently  the  paralysis  was  progressing  gradu- 
ally and  a  remnant  of  innervation  remained. 

Esophagoscopy  has  been  helpful,  although  usually,  by  the 
time  a  vocal  paralysis  supervenes  in  carcinoma  of  the  esopha- 
gus, the  diagnosis  is  plain.  I  was  once  temporarily  misled 
with  respect  to  the  larynx  by  a  condition  which  suggested  a 
dawning  vocal  paralysis  in  consequence  of  esophageal  neo- 
p!a.sm.  There  was  post-prandial  eructation  of  what  the  patient 
called  **a  lot  of  phlegm,"  but  which  in  reality  was  a  fermented 
mixture  of  mucus  and  food  which  irritated  the  arytenoids  and 
enfeebled  the  voice,  but  obscured  the  image.  The  x-ray  dis- 
closed a  bulge,  and  showed  the  arrested  bougie  within  it  (Fig. 
6).  The  esophagoscope,  passed  under  general  anesthesia,  was 
arrested  at  this  same  point  where  an  easily  bleeding  mam- 
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millated  mucosa  was  plainly  seen,  the  exact  nature  of  which, 
however,  it  was  impossible  to  interpret.  As  a  palliative  treat- 
ment in  this  particular  case,  which  proved  not  to  be  one  of 
paralysis,  the  expedient  of  assuming  an  inverted  recumbent 
position  after  each  meal,  which  by  gravity  emptied  the  pouch, 
has  afforded  a  gratifying  relief  to  the  throat  symptoms,  which 
two  years  ago  were  quite  distressing.  Meanwhile,  the  ob- 
struction in  the  esophagus,  whatever  its  nature,  remains  still 
in  statu  quo.  Having  the  appearance  of  a  neoplasm,  it  is  of 
interest  in  this  connection  because  it  is  differentiated  from 
aneurysm  by  the  fact  that  it  does  not  pulsate  as  observed  in 
the  fluoroscope,  and  because  it  is  in  line  with  the  dictum  that 
vocal  parlysis,  unlike  in  aneurysm,  is  not  an  early  symptom 
of  neoplasm  of  the  esophagus  unless  the  latter  is  located  high 
up. 

We  recognize  in  the  so-called  "lazy  cord"  a  symptom  of 
carcinoma  of  the  larynx,  but  I  think  it  is  little  known  that 
total  immobility  of  a  cord  in  the  cadaveric  position  may  be 
the  first  visible  evidence  of  carcinoma  of  the  larynx.  Through 
a  surprise  of  this  sort  at  autopsy,  I  am  able  to  duplicate  the 
single  observation  of  it  which  Semon^  records  in  these  words : 
"Einmal  habe  ich  eine  bosartige  Kehlkopfne;ubildung  in  Form 
der  Unbeweglichkeit  einer  Stimmlippe  in  Cadaverstellung  be- 
ginnen  sehen." 

The  other  exception  to  a  late  development  in  the  tumor 
group  occurred  with  a  high  carcinoma  of  the  esophagus  and 
involved  both  cords,  the  left  a  cadaveric,  the  right  an  abductor 
paralysis.  The  end  was  then  approaching,  but  aphonia  two 
years  before  had  been  the  very  first  symptom,  the  reason  being 
that  high  up  in  the  neck  the  recurrent  nerves  lie  so  close  to 
the  esophagus  that  not  only  one  but  both  nerves  are  liable  to 
be  affected  by  pressure  or  to  be  incorporated  in  the  carcinoma 
almost  at  the  start. 

Goitre  was  responsible  but  once  for  a  complete  paralysis  of 
a  vocal  cord.  It  was  a  small,  firm  enlargement  of  the  left 
lobe,  which  was  treated  by  surgical  removal,  but  the  nerve  had 
already  atrophied.  In  goitre,  when  the  voice  begins  to  weaken, 
the  cords  should  receive  the  closest  scrutiny,  for  surely  the 
first  definite  evidence  of  paralysis  would  be  an  additional  in- 
centive to  surgical  interference.  This  principle  pertains 
equally  to  other  cervical  tumors  and  to  enlarged  lymphatic 
glands.     Its   value   was  brilliantly  evidenced   in  one   of  this 
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group  by  a  complete  restoration  of  voice  which  followed  the 
excision  of  three  tuberculous  glands  in  a  school  teacher  whose 
left  vocal  cord  previously  had  been  motionless  in  the  cadaveric 
position. 

The  large  variety  of  conditions  capable  of  inducing  recur- 
rent nerve  paralysis,  is  emphasized  by.  an  error  in  diagnosis 
of  which  I  became  apprised  only  when  tracing  the  patients 
for  the  purpose  of  this  report.  The  image  of  complete  paraly- 
sis of  the  left  cord  was  typical  and  without  any  tumefaction 
inside  the  throat.  A  swelling  in  the  neck  at  the  site  of  the 
thyro'd  gland  was  naturally  mistaken  for  a  goitre,  the  sub- 
ject being  a  girl  of  18  years.  Goitre  was  accepted  as  the  cause 
of  the  paralysis  and  its  surgical  removal  recommended,  but  not 
done.  Signs  of  tuberculosis  at  the  right  pulmonary  apex 
seemed  to  explain  her  anaemic  or  cachectic  appearance.  The 
supposed  goitre  turned  out  to  be  a  malignant  neoplasm,  which 
terminated  in  the  usual  manner  about  a  year  later. 

CENTRIC    BULBAR    ABDUCTOR    GROUP. 

Like  other  respiratory  muscles,  the  abductors  of  the  vocal 
cords  (dilators)  being  impelled  by  reflex  action,  have  their 
main  centers  in  the  medulla  oblongata  (bulbus),  so  near  to- 
gether that  naturally  the  symmetrical  double  abductor  paraly- 
ses predominate  in  my  bulbar  group.  The  mere  fact  of  sym- 
metry in  persistent  abductor  paralysis  is  indicative  of  a  bulbar 
les'on.  When  uncomplicated  the  appearance  in  the  mirror  is 
pathognomonic.  The  flaccid  cords  which  will  not  separate, 
their  edges  flapping  up  and  down  like  a  sail  in  the  wind,  arc 
unmistakable.  The  question  of  a  possible  overpowering 
spasm  of  the  opposing  adductor  muscles  did  not  need  con- 
sideration in  any  one  of  this  class,  although  it  may  arise 
especially  in  connection  w'th  the  intermittent  stridor  of  an  in- 
cipient stage  of  abductor  paralysis  and  also  in  the  unilateral 
type.  The  differentiation  from  ankylosis  may  require  the 
same  degree  of  critical  observation  as  recurrent  nerve  paraly- 
sis. As  a  paralytic  immobility  is  liable  to  lead  into  a  sort  of 
ankylos's  or  stiflFness  of  the  joints,  and  moreover  there  is  at 
least  one  form  of  arytenoid  arthritis,  previously  described  by 
me  under  the  name  of  arthritis  deformans  of  the  larynx.*  which 
causes  a  symmetrical  ankylosis  without  much  tumefaction. 

An  energetic  course  of  mercurial  and  iodid  medication  is 
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indicated  whenever  the  centric  degeneration  is  connected  with 
tabes  or  with  any  other  suspicion,  however  remote,  of  syphilis, 
for  exceptionally  one  finds  a  practical  recovery  recorded. 
Eight  cases  of  abductor  paralys's  compose  this  bulbar  group, 
four  of  them  being  of  the  persistent  symmetrical  double  type. 
Unfortunately,  in  all  of  these  four  the  varied  treatment  d'd 
naught  but  eventuate  in  tracheotomy  which,  although  far  from 
an  ideal  remedy,  remains  still  the  best  life-saving  device.  For 
eight  years  one  of  them  had  been  wearing  a  tracheal  tube  of 
the  sort  which  is  fitted  with  a  ball  and  socket  valve  which 
enabled  him  not  only  to  inspire  with  freedom,  but  to  talk  with 
ease,  for  the  obstruction  by  abductor  paralysis  is  inspiratory 
only,  the  downward  air  pressure  forcing  the  vocal  cords  even 
closer  together,  while  the  outward  air  pressure  balloons  them 
slightly  apart.  Thus,  with  the  tube  in  place,  by  a  skillfully 
modulated  use  of  the  expiratory  current  which  served 
momentarily  to  close  the  tubal  valve,  second  to  divert  the 
air  from  the  tube  through  the  chink  of  his  glott's,  he 
could  uninterruptedly  intone  and  articulate  sentences  of  con- 
siderable length.  Neither  this  patient  nor  another,  who  had 
been  dependent  for  his  life,  during  several  years,  upon  a 
simp'e  tube  which  in  order  to  effect  conversation  required  its 
stoppage  by  the  usual  conspicuous  method  of  holding  the 
finger  at  its  opening  in  the  neck,  would,  on  account  of  the 
risk  to  speech  involved,  consider  any  effort  to  widen  the  glot- 
tis to  the  small  extent  which  would  be  adequate  for  ordinary 
breathing,  either  by  means  of  an  excision  of  one  cord  or  by 
the  proposed  method  of  deliberately  causing  it  to  assume  the 
cadaveric  position  by  intentionally  cutting  the  recurrent  nerve. 
The  latter  method,  supplemented  perhaps  by  mobilization  of 
the  cryco-arytenoid  joints  if  found  stiflfened,  would  seem 
worthy  of  a  trial,  considering  that  prolonged  dependence 
upon  the  wearing  of  a  tracheal  tube  is  in  itself  a  menace  to 
life.  Neither  of  them  suffered  from  tabes,  but  both  gave  a 
history  of  syphilis. 

Not  only  the  parasyphilitic  degenerations,  but  also  the  de- 
generation incidental  to  advanced  age  may  happen  to  strike 
these  minute  centers  in  the  medulla.  It  was  the  only  apparent 
lesion,  without  other  cause,  in  a  woman  of  75  years,  in  whom 
a  treatment  by  emollients  and  mild  vascular  astringents  suf- 
ficed, under  careful  observation,  to  defer  for  some  months, 
the  ultimate  tracheotomy.    The  same  line  of  treatment  in  con- 
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junction  with  ant i syphilitic  remedies  was  finally  successful  in 
another  one  of  this  group,  but  of  a  different  type,  the  condi- 
tion being  a  partial  and  unsynimetrical  abductor  paralysis  in 
which  the  stridor  became  serious  ouK-  (hirini,'  perioiK  df  aciife 
exacerbation  by  "a  cold. 

The  remaining  representation  in  the.  bulbar  group  is  ot  tiiat 
combination  which  anatomically  is  far  from  clear,  now  that 
the  spinal  accessory  nerve  is  not  considered  contributory  to 
the  recurrent  nerve,  in  that  the  abductor  paralysis  being  uni- 
lateral and  devoid  of  symptoms  was  discovered  incidentally,  as 
the  complaints  had,  reference  to  difficulty  in  swallowing  and 
articulating,  in  consequence  of  paralysis  of  the  palatal,  pharyn- 
geal and  lingual  muscles  together  with  atrophy,  in  one  in- 
stance, of  the  trapezius  and  sternocleidomastoid  muscles.  One, 
the  victim  of  a  generalized  arteriosclerosis  without  syphilis, 
was  not  responsive  to  any  form  of  treatment  and  succumbed 
from  inanition,  while  another,  a  syphilitic,  was  benefited  by 
energetic  specific  medication  to  the  extent  of  regaining  an 
ability  to  swallow  I'quids  without  a  nasal  reflux  and  to  articu- 
late with  fair  distinctness. 

CENTRIC   CORTICAL  GROUP. 

Owing  to  the  bilateral  laryngeal  action  which  ensues  from  an 
unilateral  cortical  stimulus,  it  is  supposed  that  paralysis  of  one 
vocal  cord  from  a  lesion  of  the  opposite  side  of  the  brain, 
really  does  not  occur  and  that  some  fallacy  has  underlain  the 
few  apparent  cases  which  have  been  recorded.'  Delavan' 
reports  in  convincing  detail  one  case  previously  published  as 
cortical,  in  which  at  autopysy  was  found  a  conjoined  bulbar 
disease;  but  probably  the  fallacy  also  lies  in  mistaking  the 
"stroke"  of  a  syphilitic  endarteritis  for  that  of  true  hemor- 
rhagic apoplexy.  Laryngeal  paresis  can,  of  course,  ensue  from 
organic  cortical  lesions  which  affect  the  brain  centers  of  both 
sides  or  interrupt  the  nerve  fibers  in  transit  from  both  sides, 
as  in  syphilitic  degenerations  or  arteriosclerosis;  and  the  six 
cases  which  compose  my  centric  cortical  group  may  have  been 
either  of  this  nature  or  else  similar  to  Delavan's  case.  In 
three  of  them,  the  vocal  paralysis  occurred  in  connection  with 
attacks  of  so-called  apoplexy,  but  as  they  were  men  under  50 
years  of  age.  with  venereal  histories,  did  not  lose  consciousness 
at  the  time  of  the  "stroke"  and  had  recovered  in  some  meas- 
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lire,  the  attacks  doubtless  were  due  not  to  unilateral  hemor- 
rhage, but  to  syphilitic  cerebral  arterio-thrombosis  which  is 
often  unequally  bilateral.  In  none,  was  a  typical  image  of 
paralysis  of  any  particular  group  of  laryngeal  muscles  pre- 
sented, although  the  left  cord  in  one  was  nearly,  but  not  quite, 
motionless  in  the  cadaveric  position,  the  condition  in  two 
being  an  incomplete  bilateral  paresis  which  predominated  in 
the  larynx  on  the  side  of  the  paretic  arm  and  leg,  as  evidenced 
by  a  feeble  closure  of  the  flaccid  cords  in  a  slanting  position. 
Either  an  enfeeblement  of  the  pharyngeal  muscles,  or  im- 
pairment of  articulation,  or  miM  aphasia,  was  associated  with 
the  laryngeal  paresis  in  one  or  another  of  this  subgroup.  One 
of  them  has  remained  under  observation,  receiving  anti- 
syphilitic  treatment  during  a  period  of  seven  years  and  is  now 
well. 

The  remaining  three  patients  of  this  group  were  persons 
somewhat  advanced  in  years  who  presented  symptoms,  in  gen- 
eral, of  cerebral  degeneration,  the  paresis  of  the  vocal  cords 
being  the  cause  only  in  part  of  the  difficulty  in  speaking, 
although  hoarseness  and  weakness  of  the  voice  were  particular 
complaints.  The  laryngeal  image  was  not  typical  and  rep- 
resented an  unequal  paresis  of  both  cords  rather  than  a  com- 
plete paralysis  of  either  cord.  The  local  treatment  was  mildly 
palliative  only,  but  proved  far  from  useless,  as  the  detergents 
and  emollients  applied  by  simple  methods  served  to  lessen  the 
friction  of  vocalization  and  thus  represented  to  the  aged  suf- 
ferers the  difference  between  misery  and  contentment. 
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FIG.  1.  The  typical  image  of  complete  left  recurrent  paralysis. 
The  vocal  cord,  in  the  cadaveric  position,  appears  relaxed,  narrowed, 
shortened  and  depressed;   the  arytenoid,  "fallen  in,"  not  swollen. 


PIG.  2.  The  typical  image  of  unilateral  abductor  paralysis.  The 
vocal  cord  in  the  median  or  closed  position.  Arytenoid  only  slight- 
ly "fallen  in."  hencr*  the  cord  is  but  little  depressed  or  shortened. 


FKI.  :'.  ArHnirysm,  so  small  that  the  radiosraph  alone  would 
have  left  it  doubtful.  Complete  paralysis  of  the  left  vocal  cord 
and  exaggerated  bronchial  breathing  present. 


FIG.  4.    A  variation  from  the  typical  image  of  recurrent  paraly* 
sis.    The  arytenoid  is  swollen. 


FIG.  5.     A  variation  from  the  typical  image  of  recurrent  paraly- 
sis.   The  ventricular  band  Is  enlarged. 


FIG.    C.      Esophageal    neoplasm.      Differentiated    from    aueui 
by  absence  of  pulsation  when  observed  in  the  fluoroscope. 


XXIII. 

THE  ETIOLOGY  OF  PARALYSIS  OF  THE  RECUR- 
RENT LARYNGEAL  NERVES  OF 
PERIPHERAL  ORIGIN.* 

By  D.  Bryson  Delavak,  M.  D., 
New  York. 

Reviewing  the  history  of  this  subject,  we  find  that  at  a 
period  centering  about  twenty  years  ago,  much  interest  was 
shown  in  its  study.  Led  by  Prof.  Hermann  Krause  in  Europe 
and  by  the  late  Prof.  Franklin  H.  Hooper  in  this  country, 
excellent  laboratory  work  was  done  and  some  important  facts 
were  demonstrated.  Of  the  main  questions  at  issue,  however, 
many  were  unanswered,  in  spite  of  the  earnest  efforts  of  a 
number  of  well  qualified  investigators  and  of  controversies 
which  in  some  instances  assumed  the  proportions  of  bitter 
feuds.  Of  late  years  not  much  has  been  advanced  on  the 
subject  and  that  little  has  not  been  illuminating.  Possibly  the 
difficulty  of  the  study  and  the  lack  of  success  attending  its 
investigation  have  discouraged  progress.  Possibly  ag^in  in 
view  of  the  present  popularity  of  other  adjacent  fields,  the 
larynx  has  received  less  attention  recently  than  it  deserves. 

The  serious  nature  of  recurrent  paralysis  and  the  not  in- 
considerable number  of  patients  affected  by  it  should  certainly 
stimulate  us  to  more  earnest  effort  towards  the  better  under- 
standing and  explanation  of  the  causes  which  bring  it  about. 

In  many  varieties  of  the  affection  the  cause  is  clear.  In 
others  it  is  obscure,  as  witness  the  number  of  cases  in  which 
the  diagnosis  has  either  not  been  made  or  has  been  clouded  by 
conflicting  opinions  as  to  the  actual  effect  of  the  supposed 
cause. 

I  shall  be  able  to  do  little  more  than  call  attention  to  some 
of  the  questions  which  the  subject  suggests  and  ask  you  to 
interest  yourselves  in  taking  up  their  investigation. 

Indeed,  in  spite  of  all  that  has  been  written  on  the  subject, 
it  may  be  said  that  the  study  of  this  department  is  in  its  in- 

•Read  before  the  American  Laryngologlcal  Association,  thir- 
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fancy,  for  it  has  not  even  been  determined  whether  certain 
toxic  paralyses  of  the  recurrents  are  due  to  central  causes, 
to  changes  in  the  nerve  elements  or  to  neuritis  from  severe 
surface  irritation. 

Recurrent  paralysis  may  be  either  unilateral  or  bilateral, 
and  only  the  posterior  fibers  of  the  nerve  may  be  involved,  as 
in  abductor  paralysis,  or,  the  paralysis  may  be  complete. 

Shurly^  quotes  Avellis  to  the  effect  that  of  150  cases,  the 
cause  was  discovered  in  only  85.  Of  the  above  150  cases, 
plus  19  collected  by  Sendziak,^  113  were  males  and  50  were 
females.  In  the  same  series  of  cases,  the  paralysis  was  found 
46  times  on  the  right  side,  92  times  on  the  left  side,  and  12 
times  on  both  sides.  In  41  cases  of  Sendziak,  5  were  right, 
15  left  and  21  bilateral.  Unfortunately  little  reliability  can 
be  based  upon  these  statistics.  Three  points  become  evident 
from  them,  however,  as  has  been  suggested  by  Lermoyez, 
namely : 

The  preponderance  of  peripheral  paralysis  over  that  caused 
by  central  lesions ;  the  excess  of  cases  in  which  the  paralysis 
has  been  on  the  left  side,  and.  finally,  the  greater  liability  of 
recurrent  paralysis  among  men. 

As  to  age,  of  19  cases,  15  occurred  between  the  20th  and 
60th  years.  The  youngest  was  a  child  of  2  years,  the 
eldest  was  59. 

Sendziak  claims  to  have  collected  1017  cases,  which  he  has 
classified  according  to  the  form  of  the  paralysis,  as  follows: 

1.  Abductor    Paralysis 526 

2.  Paralysis  of  Recurrent 491  1017 

1,  a.  Unilateral  Abductor  Paralysis 283 

b.  Bilateral   Abductor  Paralysis 243     526 

2.  a.  Unilateral  Recurrent  Paralysis 397 

b.  Bilateral    Recurrent   Paralysis 94     491 

1017         1017 

Among  the  earliest  observations  noted  with  regard  to  them 
was  the  fact  that  if  the  recurrent  were  injured,  dyspnea  was 
a  prompt  result.  This  was  made  apparent  through  the  effect 
upon  them  of  wounds  of  the  throat  and  neck.  Later  on  the 
possibility  of  paralysis  from  pressure  was  recognized. 

Finally,  within  recent  years,  a  few  observers  have  called 
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attention  to  the  occurrence  of  paralysis  from  toxic  causes. 

Many  cases  have  been  reported  in  which  the  movements 
of  the  larynx  have  been  affected  by  peculiar  conditions  of  the 
blood  due  to  disease  or  to  the  ingestion  into  the  system  of 
certain  well-known  poisons.  Thus  gradually  it  has  become 
apparent  that  paralysis  of  the  recurrent^  of  peripheral  origin 
may  be  due  to  many  causes. 

The  consideration  of  paralysis  due  to  traumatism  and  to 
pressure  are  very  interesting  topics.  Moreover  the  subjects 
are  far  from  having  been  exhausted.  Many  things  remain  to 
be  explained  regarding  both  of  them. 

Paralysis  due  to  toxic  agencies,  however,  is  a  subject  which 
has  been  hitherto  little  studied.  It  is  replete  with  problems  of 
many  kinds  and  these  again  depend  upon  questions  of  sur- 
passing interest  Few  fresher  or  more  attractive  fields  could 
be  offered  to  the  investigator,  whether  physiologist,  patholo- 
gist or  chemist. 

In  studying  the  reports  of  cases  by  various  authors,  the 
writer  has  been  impressed  with  the  belief  that  some  of  them 
were  probably  not  cases  of  actual  paralysis,  but  of  ankylosis.* 
This  is  especially  likely  to  be  true  in  such  diseases  as  typhoid, 
erysipelas  and  other  conditions  attended  with  severe  local 
inflammation  adjacent  to  the  joint,  or.  as  in  rheumatism  and 
gout,  with  inflammation  of  the  joint  itself. 

The  possibility  of  error  in  deductions  based  upon  the  sta- 
tistics of  reported  cases  of  paralysis,  some  of  which  may  have 
been  wrongly  diagnosed,  must  therefore  be  taken  into  account. 

The  possible  myopathic  origin  of  loss  of  motion  in  the 
larynx  must  also  be  remembered.  This  condition  may  be 
present  in  wasting  diseases,  muscular  atrophy,  rheumatism 
and  carcinoma. 

While  first  asking  attention  to  the  better  known  depart- 
ments of  the  subject,  it  is  to  the  toxic  conditions  that  I  shall 
finally  bespeak  especial  attention  and  interest,  believing  that 
the  time  has  come  when  light  should  be  thrown  upon  the  ob- 
scurities which  surround  them  and  hoping  that  ere  long  more 
complete  and  definite  knowledge  may  be  secured. 

The  causes  of  recurrent  laryngeal  paralysis  of  peripheral 
origin  as  far  as  known  may  be  divided  into  three  general 
groups,  namely: 

1,  Cases  due  to  traumatism,  or  laceration  of  the  nerve 
trunks. 
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2.  Cases  due  to  mechanical  pressure  upon  the  nerve. 

3.  Cases  due  to  toxic  influences,  either  of  the  nature  of 
poisons  ingested  into  the  body,  or  of  toxemias  or  infections 
generated  by  disease. 

As  has  already  been  said,  careful  distinction  must  be  made 
between  actual  paralysis  and  simple  loss  of  motion  due  to 
myopathic  causes.  Also,  from  loss  of  motion  from  ankylosis 
of  the  crico-arytenoid  articulations. 

•   Of  the  various  causes  of  paralysis  of  the  recurrents,  we 
will  first  consider  traumatism. 

Laceration  of  the  nerve  trunk  may  occur  in  any  part  of 
its  course  and  from  a  variety  of  accidents  and  the  injury  may 
be  inflicted  from  without  the  larynx  and  trachea  or  from 
within  them. 

The  list  includes  incised,  gun-shot  and  punctured  wounds 
of  the  neck,  self-inflicted  or  accidental;  injuries  to  the  nerve 
made  in  the  course  of  surgical  operations  done  upon  neigh- 
boring parts ;  foreign  bodies  in  the  larynx,  trachea  or 
esophagus  and  unsuccessful  efforts  made  at  their  extraction; 
injury  to  the  nerve  from  attempts  at  strangling  and  from 
blows  upon  the  larynx. 

Division  of  the  recurrent  happens  occasionally  in  cases 
of  cut  throat.  The  possibility  of  its  existence  should  be 
recognized  before  attempting  the  complete  closure  of  such 
wounds,  as  the  effects  of  sudden  urgent  dyspnea  might  of 
course  be  very  serious. 

Lefferts*  has  reported  a  case  of  paralysis  of  the  right  re- 
current nerve  due  to  a  punctured  wound  made  by  the  point 
of  the  blade  of  a  pair  of  scissors. 

The  recurrents  are  liable  to  injury  in  operations  for  the 
removal  of  various  tumors,  especially  of  the  thyroid  gland. 
This  is  particularly  true  of  goitre,  as  a  number  of  recorded 
instances  will  attest. 

In  view  of  the  increasing  popularity  of  the  operative  treat- 
ment of  goitre  this  should  be  carefully  remembered. 

Operations  for  the  removal  of  new  growths  of  the  neck  in 
which  the  necessary  dissections  approach  the  vicinity  of  the 
recurrents  may  easily  be  attended  with  injury  to  them,  as  also 
may  attempts  at  the  extirpation  of  diseased  lymph  nodes 
lying  near  to  the  larynx  or  trachea. 

The  writer  has  seen  cases  of  paralysis  of  the  right  side 
of  the  larynx  following  extensive  extirpation  of  the  cervical 
glands  in  recurrent  carcinoma  of  the  right  breast. 
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The  position  usually  occupied  by  the  left  recurrent  behind 
the  inferior  thyroid  artery  renders  it  liable  to  injury  during 
ligation  of  the  latter. 

We  will  now  consider  the  subject  of  recurrent  paralysis 
due  to  mechanical  pressure. 

The  list  of  known  causes  includes:  Disease  of  glands  and 
of  lymph  nodes ;  new  growths :  aneurysms ;  diseases  of  the 
heart ;  diseases  of  the  pleura  and  scoliosis. 

Comparatively  few  cases  of  recurrent  paralysis  have  been 
recorded  in  any  country.  At  present  reliable  statistics  as  to 
the  relative  frequency  of  these  causes  are  not  to  be  obtained. 
Accuracy  of  statement  therefore  is  impossible. 

Clinical  experience  seems  to  prove  that  this  division  pre- 
sents by  far  the  largest  number  of  the  cases  that  come  under 
observation.  Scientifically  speaking,  they  are  more  interesting 
than  the  cases  due  to  traumatism,  for  while  some  are  rela- 
tively common,  others  are  rare ;  and  while  some — fortunately, 
as  a  rule,  the  more  common  ones — are  generally  rather  easy 
of  diagnosis,  there  are  no  small  number  which  are  very  diffi- 
cult, so  obscure  in  fact  that  a  positive  diagnosis  with  the 
means  of  examination  at  present  available  to  us  seems  to  be 
impossible. 

Many  cases  hitherto  obscure  have  of  late  years  been  made 
clear  by  the  aid  of  the  Roentgen  ray.  Perhaps  nowhere 
among  the  varied  uses  of  that  splendid  contribution  to  science 
have  more  brilliant  successes  been  obtained. 

We  will  begin  with  the  diseases  of  the  glands  and  of  the 
lymph  nodes. 

That  a  diseased  condition  of  the  thymus  gland  has  ever 
been  the  cause  of  laryngeal  paralysis  I  have  not  been  able 
to  leam. 

Disease  of  the  thyroid  gland,  however,  is  a  common  cause, 
occasionally  from  malignant  involvement,  but  far  more  often 
from  goitre. 

Remembering  the  anatomic  relations  of  the  th)rroid  with 
the  trachea  it  is  easy  to  understand  how  the  recurrents  might 
be  encroached  upon  by  almost  any  swelling  of  that  gland. 

The  size  of  the  thyroid  tumor  seems  to  have  little  effect 
upon  the  degree  to  which  it  may  endanger  the  recurrents. 
Thus  a  very  large  goitre  may  cause  little  or  no  dyspnea.  On 
the  other  hand,  one  of  small  size  may  prove  fatal. 
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The  most  striking  instance  of  this  which  the  writer  has 
even  seen  came  to  his  notice  when  he  was  Assistant  Patholo- 
gist to  the  New  York  Hospital  some  years  ago. 

A  middle-aged  lady  of  rather  full  habit,  while  shopping, 
was  suddenly  seized  with  urgent  dyspnea.  She  was  hurried 
to  the  New  York  Hospital,  which  was  nearby,  and  within  a 
few  minutes  after  the  onset  of  the  attack  tracheotomy  was 
performed.    Before  the  canula  could  be  inserted,  she  died. 

At  autopsy  made  by  Dr.  Geo.  L.  Peabody,  the  thyroid  ap- 
peared to  be  slightly  enlarged.  Upon  exposing  it  by  dissec- 
tion, a  goitrous  tumor,  parenchymatous  in  nature,  was  found, 
the  base  of  which  did  not  measure  quite  four  inches  in  diam- 
eter. It  was  so  situated  with  regard  to  the  trachea,  however, 
that  both  recurrents  had  been  pressed  upon  sufficiently  to 
cause  paralysis  or,  as  is  more  probable,  spasms  of  the  larynx 
and  asphyxia. 

Disease  of  the  tracheo-bronchial  lymph  nodes  has  been  the 
cause  of  recurrent  paralysis  in  a  number  of  recorded  cases. 
These  may  have  become  enlarged  from  syphilis,  tuberculosis, 
malignant  infiltration,  or  other  infections. 

In  a  case  seen  by  the  writer  at  St.  Luke's  Hospital,  New 
York,  a  child,  2>4  years  old,  suffered  from  urgent  dyspnea, 
requiring  a  prompt  tracheotomy,  which  failed  to  give  complete 
relief.  Death  followed  in  a  few  days.  The  child  was  found 
to  have  general  tuberculosis,  and  the  cause  of  the  dyspnea  was 
a  large  lymph  node  pressing  upon  the  middle  section  of  the 
trachea.  Great  obscurity  must  often  attend  the  recognition 
of  these  cases.  The  fact  of  their  possibility,  the  presence  of 
a  condition  capable  of  causing  them,  the  absence  of  other 
discoverable  cause  and  above  all  the  use  of  the  x-ray  may  all 
aid  in  arriving  at  the  truth. 

Malignant  disease  of  the  thyroid,  the  esophagus,  the  neck 
and  the  mediastinum  is  a  common,  if  not  the  most  frequent, 
cause  of  recurrent  paralysis. 

In  all  of  these  but  the  esophagus  it  is  generally  due  to 
direct  pressure  upon  the  nerve  trunk.  While  sometimes  due 
to  direct  proesure  from  disease  of  the  esophagus,  it  may  also 
in  the  latter  case  be  caused  indirectly  through  the  extension 
of  the  disease  when  located  in  the  upper  part  of  the  esophagus 
to  the  larynx  or  trachea,  so  that  both  recurrents  are  surrounded 
by  cancerous    masses   and   thus   totally   paralyzed.     Or   the 
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paralysis  of  the  nerves  may  be  direct  from  the  pressure  of 
dc.  (1  cancerous  glands  upon  them. 

has  reported  a  case  which  has  become  famous 
for  two  reasons — first,  because  as  a  result  of  esophageal  car- 
cinoma adductor  paralysis  was  first  observed.  Later  this  dis- 
ap|)eared  and  a  condition  of  purely  abductor  paralysis  took 
its  place.  Finally  the  cords  assumed  the  cadaveric  position, 
thus  proving  the  complete  paralysis  of  the  nerves.  A  second 
point  of  great  interest  in  this  oft  quoted  case  is  that  it  seems 
to  contradict  the  so-called  "law"  of  Semon  as  to  the  supposed 
vulnerability  of  the  abductor  filaments  of  the  recurrent  nerve. 

In  the  minds  of  most  practitioners,  the  discovery  of  fixation 
of  the  left  side  of  the  lar>'nx  is  almost  proof  positive  of  the 
presence  of  an  aortic  aneurysm.  \'ery  often  this  view  is 
correct.  In  the  experience  of  the  writer  with  the  cases  that 
have  come  under  his  observation,  aneurysm  of  the  aorta  has 
been  the  most  frequent  cause  of  left  recurrent  paralysis.  The 
mechanism  of  this  is  too  familiar  to  require  special  explana- 
tion. It  must  be  remembered  that  bilateral  paralysis  with  its 
attendant  dangers  may  be  developed  by  the  g^rowth  of  the 
aneurysmal  tumor  in  its  late  stages. 

The  position  of  the  right  recurrent  with  relation  to  the 
right  subclavian  artery  is  such  as  to  render  it  vulnerable  in 
case  of  aneurysm  of  that  vessel.  Such  cases  are  very  rare  in 
comparison  with  those  of  left  recurrent  paralysis  due  to  aortic 
tumor. 

Aneurysm  of  the  innominate  has  been  said  to  be  an  occa- 
sional cause. 

Cases  have  been  reported  in  which  recurrent  paralysis  has 
been  caused  by  various  diseased  conditions  of  the  heart,  es- 
pecially valvular  disease  in  the  form  of  mitral  insufficiency 
and  of  pericarditis.  By  the  use  of  the  term  "valvular  disease" 
in  this  connection  we  are  probably  meant  to  understand  the 
effects  of  it  in  the  form  of  dilatation  or  hypertrophy,  the  in- 
crease in  the  size  of  the  organ  causing  it  to  press  upon  the 
recurrents,  as  would  be  the  case  in  pericarditis.  Apropos  of 
this  subject,  the  case  reported  by  Baumler*  presents  features 
of  extraordinary  interest, 

A  young  man  suffering  from  syphilis  and  an  old  mitral 
insufficiency  lost  his  voice  synchronously  with  the  appearance 
of  a  pericardial  exudation.  Examination  of  the  larynx  showed 
a  bilateral  abductor  paralysis.    With  beginning  resorption  of 
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the  exudate  the  voice  gradually  returned,  at  first  rough  and 
hoarse.  Two  weeks  later  it  became  entirely  normal  and  re- 
mained so  until  his  death. 

From  its  position  with  regard  to  the  apex  of  the  right  lung 
the  right  recurrent  may  be  pressed  upon  under  certain  morbid 
conditions  of  that  part. 

Thus,  in  fibrous  phthisis,  such  cases  have  been  found. 
They  have  also  been  caused  by  thickening  of  the  pleura  cov- 
ering the  right  lung  apex.  It  is  said  that  the  same  thing  has 
been  seen  in  the  case  of  the  left  lung. 

Finally,  a  few  cases  are  reported  in  which  paralysis  was 
attributed  to  penumonia,  pneumothorax  and  pleurisy.  That 
the  paralysis  was  actually  due  to  pressure  and  not  the  result 
of  severe  peripheral  inflammatory  conditions,  remains  to  be 
proved. 

By  far  the  most  interesting  group  of  cases  which  come 
within  the  scope  of  this  article  are  those  due  to  toxic  in- 
fluences. They  are  less  frequently  observed  than  those  caused 
by  traumatism  or  by  pressure,  so  that  opportunity  to  study 
them  has  not  so  often  been  given. 

Moreover,  the  physiologic  and  pathologic  processes  by 
which  they  are  brought  about  are  far  too  little  discussed  and 
much  less  well  understood.  It  is  proper  therefore  that  par- 
ticular attention  should  be  called  to  them  both  by  reason  of 
their  pathologic  importance  and  because  they  offer  one  of  the 
most  interesting  and  valuable  fields  for  original  research  to 
be  found  within  the  range  of  medicine. 

The  ingestion  of  certain  drugs  and  chemicals  is  found  to 
produce  in  some  cases  paralysis  of  the  recurrent  laryngeal 
nerves. 

In  like  manner  recurrent  paralysis  occasionally  accompanies 
certain  acute  infectious  diseases.  If  it  be  true  that  the  poison 
acts  directly  upon  the  nerve-elements  through"  some  especial 
affinity  of  the  one  for  the  other,  then  the  variety  of  toxics 
capable  of  so  acting  is  remarkable,  and  it  suggests  a  vulnera- 
bility of  the  recurrents  to  toxic  eflfects  which  is,  to  say  the 
least,  unusual  and  peculiar.  Other  sets  of  nerves  may  be 
similarly  acted  upon,  as  in  poisoning  from  lead,  alcohol  or 
diphtheria.  The  number  of  different  toxins  which  have  been 
said  to  aflfect  the  recurrents,  however,  seems  unusually  ex- 
tensive. 

The  list  of  causes  of  toxic  paralysis    of    the    recurrents 
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should  be  divided  into  two  groups:  First,  mineral  and  vege- 
table poisons,  and  secondly,  toxins  generated  by  certain  acute 
infectious  diseases.  To  the  former  belong  lead,  arsenic,  anti- 
mony, copper,  iodid  of  potassium,  iodoform,  and,  it  has  been 
alleged,  cyanid  of  potassium  and  phosphorus. 

Recurrent  paralysis  due  to  other  miperal  poisons  must  be 
very  rare.  A  few  cases  have  been  observed  which  seem  fairly 
to  have  been  due  to  the  influence  of  arsenic,  iodid  of  potas- 
sium and  iodoform. 

Those  referred  to  antimony,  copper,  cyanid  of  potassium 
and  phosphorus,  are  apparently  of  doubtful  nature. 

The  first  case  on  record  in  which  the  influence  of  lead  upon 
the  recurrents  was  observed  by  the  aid  of  the  laryngoscope 
was  seen  by  Sir  Morell  Mackenzie^  in  1865.  He  reported  a 
case  of  complete  paralysis  of  the  right  side  of  the  larynx  in  a 
young  man  suffering  from  general  lead  poisoning.  The 
paralysis  disappeared  after  two  months'  application  of  elec- 
tricity. 

Our  fellow  member  Sajous'  in  1882  reported  a  case  of 
bilateral  paralysis  of  the  larynx  due  to  lead  poisoning,  and 
Seifert  follows  in  1884  with  three  well  observed  cases.  A 
few  others  have  appeared  in  literature  up  to  the  present  time. 

The  cases  reported  in  which  other  minerals  have  been 
thought  to  produce  recurrent  paralysis  have  been  so  few  in 
number  as  to  make  deductions  impossible.  They  suggest  the 
possibility  of  coincidence  quite  as  strongly  as  they  do  that  of 
cause  and  effect. 

Paul  Heymann"  collected  over  50  cases  of  mineral  poison- 
ing of  the  larynx.  He  found  lead  to  be  the  most  common 
cause.    Usually  the  abductors  wjere  affected. 

Among  the  vegetable  poisons,  the  following  have  been 
alluded  to  in  the  literature  of  the  subject :  alcohol,  opium, 
morphin,  belladonna,  atropin,  cannabis  indica,  cocain. 

Among  the  vegetable  poisons  mentioned,  alcohol  properly 
heads  the  list.  Hippocrates"  calls  attention  to  that  form  of 
aphonia  of  the  drunkard  which  comes  upon  him  in  his  cups 
and  does  not  disappear  when  he  has  become  sober.  Several 
good  authorities  have  quoted  the  coexistence  of  recurrent 
paralysis  with  alcoholism.  Cases  have  also  been  reported 
as  being  due  to  opium  and  to  belladonna,  and  it  has  at  least 
been  suggested  that  similar  results  may  arise  from  cannabis 
indica  and  from  cocain. 
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The  questions  raised  by  the  action  of  the  drugs  and  min- 
erals just  described  upon  that  always  peculiar  pair  of  nerves, 
the  recurrent  laryngeals,  are  perplexing.  In  what  manner  do 
they  inhibit  the  action  of  these  most  active  parts? 

1.  Is  there  any  truth  in  the  supposition  that  there  is  an 
"elective  affinity"  existing  in  these  particular  nerves  in  favor 
of  certain  drugs  through  the  influence  of  which  the  one  ex- 
ercises an  inhibitory  effect  upon  the  other? 

2.  Does  the  drug  produce  changes  in  the  nerve  tissue  itself 
which  result  in  the  loss  of  its  activity? 

3.  Is  the  lesion  a  neurit's,  induced  by  pressure  from  con- 
gestion of  neighboring  parts  or  otherwise? 

5.  Are  the  effects  upon  the  recurrent  due  to  central  causes, 
the  latter  induced  by  the  drug? 

Turning    now    from    the    mineral    and    vegetable    poisons 
which  may  affect  the  recurrents,  we  take  up  the  consideration 
of  the  alleged  results  produced  by  the  toxins  of  some  of  the 
acute  infections : 

These  include  typhoid  fever,  acute  articular  rheumatism, 
influenza,  diphtheria ;  typhus  fever,  acute  croupous  pneu- 
monia, puerperal  fever,  erysipelas,  measles,  scarlet  fever, 
gonorrhea,  serum  therapy. 

Of  73  cases  collected  by  Sendziak,  26  occurred  in  typhoid 
fever,  18  in  acute  articular  rheumatism,  11  in  influenza,  9  in 
diphtheria,  3  in  typhus  fever,  2  in  croupous  pneumonia,  and 
1  each  in  puerperal  fever,  erysipelas,  measles,  scarlet  fever, 
gonorrhea  and  the  use  of  serum  therapy. 

Of  the  infectious  diseases  in  which  recurrent  paralysis 
may  be  found  typhoid  fever  seems  decidedly  the  most  com- 
mon. The  paralysis  may  be  unilateral  or  bilateral.  It  may 
occur  early  in  the  course  of  the  disease,  but  it  generally  ap- 
pears towards  its  close,  during  the  3d  or  4th  week. 

Osler,^^  agreeing  with  the  generally  received  opinion,  at- 
tributes it  to  a  neuritis  of  the  recurrent  and  states  that  the 
general  activity  of  the  toxins  in  a  given  case  has  more  influence 
upon  the  nervous  system  in  causing  the  neuritis  than  has  the 
temperature.  In  other  words,  the  neuritis  is  not  so  apt  to  be 
developed  in  a  case  where  the  temperature  is  running  a  high 
course  as  it  is  in  one  in  which  the  typhoid  intoxication  is 
profound. 

Laryngeal  paralysis  in  a  severe  case  of  typhoid  is,  of  course, 
an  exceedingly  grave  complication,  although*  in  the  milder 
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cases  of  fever  and  where  the  paralysis  is  unilateral  it  is  not 
so  dangerous. 

Rc'^arding^  the  cause  pt  the  paralysis,  the  question  again 
arises  as  to  whether,  after  all,  the  nerve  irritation  is  not 
brought  alxnit  by  the  violent  surface  inflammation,  commonly 
met  with  in  and  around  the  larynx  in  this  disease. 

\V'h"'e  most  writers  state  that  the  paralysis  of  the  recur- 
rents  in  typhoid  is  generally  due  to  neuritis,  certain  ones  be- 
lieve that  the  loss  of  motion  is  sometimes  myopathic.  De- 
generation of  the  laryngeal  muscles  may  take  place  in  like 
manner  with  the  degeneration  of  the  aMoniinal  muscles  in 
typhoid. 

Morris  Schmidt"  says  that  recurrent  paralysis  has  occurred 
in  typhoid  patients  suffering  from  complicating  pleuro-pneu- 
monia,  glandular  swelling  and  muscular  degeneration. 

May  it  not  be  possible  that  some  of  the  instances  reported 
as  being  due  to  typhoid  toxemia  have,  after  all,  been  caused 
by  such  complicating  conditions? 

In  typhus  fever,  as  in  typhoid,  recurrent  paralysis  may 
supervene.  It  is  said  to  be  more  frequent  in  typhus  than  in 
typhoid ;  it  is  likely  to  occur  at  an  earlier  period  of  the  dis- 
ease and  to  be  of  a  more  serious  nature. 

In  acute  articular  rheumatism  recurrent  paralysis  has  been 
found  in  all  its  phases:  unilateral,  bilateral,  abductor  and 
complete. 

Here  again  the  causes  are  variously  stated,  neuritis  and 
rheumatic  affection  of  the  laryngeal  muscles  having  the 
preference. 

Clinton  Wagner  and  others  have  reported  cases  of  gouty 
inflammation  of  the  crico-ar>'tenoid  articulation  with  perichon- 
dritis, necrosis,  abscess  and  sloughing  of  the  arytenoid  car- 
tilage. The  possibility  of  such  a  case  should  suggest  the  pos- 
sibility of  rheumatic  aflFection  of  the  laryngeal  muscles  and 
admit  of  the  assumption  that  not  every  case  of  loss  of  motion 
in  the  larynx  is  necessarily  neuropathic. 

Morris  Schmidt"  says  that  he  has  not  infrequently  seen 
recurrent  paralysis  following  influenza.  Other  writers  have 
reported  a  fcw^  such  cases.  This  does  not  seem  improbable 
in  a  disease  capable  of  affecting  so  profoundly  the  nervous 
system  in  general. 

Morris  Schmidt"  also  calls  attention  to  the  fact  that  in 
diphtheria  it  is  still  questionable  whether  the  resulting  paraly- 
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ses  are  due  to  central  or  to  peripheral  causes.  In  the  opinion 
of  the  writer  it  is  not  necessary  that  fixation  of  the  larynx 
following  diphtheria  should  be  due  to  paralysis  at  all,  since 
under  conditions  of  inflammation  as  violent  as  those  often 
found  in  laryngeal  diphtheria,  ankylosis  of  the  cricoarytenoid 
might  easily  be  produced.-  In  several  cases  seen  by  the  writer 
of  unilateral  loss  of  motion  present  many  years  after  an  at- 
tack of  diphtheria  this  has  seemed  to  be  the  true  explanation. 
The  question  is  rendered  still  more  difficult,  however,  when 
we  remember  that  following  a  genuine  paralysis  the  joint  may 
become  ankylosed  through  disuse. 

Apparent  paralysis  of  the  larynx  may  also  accompany  the 
severe  infections  of  the  throat  non-diphtheritic  in  type,  as 
for  example,  the  staphylococcus  '  and  the  streptococcus.  It 
seems  more  probable  that  the  loss  of  motion  is  due  rather  to 
the  eflfects  of  inflammation  upon  the  muscles  and  joints  of  the 
larynx  than  to  its  effects  upon  the  recurrents. 

One  case  each  is  reported  of  recurrent  paralysis  from 
erysipelas,  puerperal  fever,  scarlet  fever,  measles,  serum 
therapy  and  gonorrhea.  In  all  but  the  first  the  paralysis  was 
unilateral. 

The  last  named  case  has  been  elaborately  described  in  an 
extensive  and  scholarly  article  by  Lazarus.^^ 

With  regard  to  toxic  paralysis,  some  very  interesting  ques- 
tions arise. 

1.  If  it  be  true  that  there  is  such  a  thing  as  a  "selective 
affinity"  between  the  recurrents  and  a  given  poison,  in  a 
case  of  poisoning  we  would  expect  to  find  both  recurrents 
affected.  In  point  of  fact  mineral  poisons  seem  almost  in- 
variably to  afiFect  but  one. 

Again,  if  the  toxins  of  infection  cause  paralysis  by  excit- 
ing a  recurrent  neuritis,  we  would  expect  the  result  to  be 
bilateral,  whereas  a  considerable  proportion  of  such  cases 
have  been  unilateral.  Both  of  these  facts  seem  to  contradict 
the  affinity  doctrine. 

2.  Is  it  possible  that  toxins,  whether  inorganic  or  organic, 
produce  special  structural  changes  in  the  nerve  tissue  itself, 
which  result  in  recurrent  paralysis. 

For  the  answer  to  this  question  we  must  look  to  the  path- 
ologist, although  it  would  seem  that  simple  inflammation  of 
the  nerve  would  be  all  that  was  necessary  to  inhibit  its  ac- 
tivity. 
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3.  Are  the  effects  of  toxins  upon  the  recurrent  due  to  cen- 
tral causes?  Here  again  the  fact  that  bilateral  paralysis  is 
rare  and  unilateral  the  rule  would  throw  doubt  upon  the 
probability  of  an  affirmative  answer. 

4.  Is  the  lesion  a  neuritis,  induced  by  pressure  from  con- 
gestion of  neighboring  parts  or  otherwise?  It  seems  probable 
that  in  many  cases  it  is,  since  this  would  explain  the  presence 
of  recurrent  paralysis  from  so  many  different  varieties  of 
causes,  most  of  which  are  associated  with  congestive  condi- 
tions of  the  throat,  and  for  its  occurrence  in  so  many  differ- 
ent forms. 

It  is  easy  to  suppose  that  an  inflammatory  condition  severe 
enough  to  cause  a  crico-arytenoid  ankylosis  might  cause  a 
paralysis  of  nerves  lyinsr  as  near  the  surface  as  do  the  re- 
currents. 

It  is  imjx)ssible  to  escape  the  conviction  that  some  of  the 
cases  of  recurrent  paralysis  found  accompanying  violent  in- 
flammations of  the  throat  have  been  due  to  the  effects  of 
superficial  irritation. 

Nothing  is  more  common  than  to  find  a  paralysis  of  the 
posterior  aryteno'deus  muscle  accompanying  an  acute  laryn- 
gitis. The  position  of  this  muscle  near  the  surface  and  at  a 
part  of  the  larynx  where  the  inflammatory  conditions  are  apt 
to  be  most  intense,  would  render  its  nerve  filaments  peculiarly 
liable  to  irritation  and  injury. 

Percy  Kidd"  reported  a  case  of  bilateral  paralysis  of  the 
larj-nx,  cadaveric  position,  following  a  severe  laryngitis,  last- 
ing about  three  weeks  and  ending  in  recovery. 

Such  cases  are  not  unique.  If  they  suggest  anything,  it 
is  that  surface  irritation  may  be  the  cause  of  recurrent  paraly- 
sis. In  many  of  the  diseases  in  which  recurrent  paralysis  is 
reported  to  have  occurred,  inflammation  of  the  throat  is  a 
marked  symptom. 

If  it  can  be  caused  by  the  irritation  of  a  simple  laryngitis, 
it  is  certainly  possible  that  the  still  more  violent  inflamma- 
tion accompanying  severe  acute  infections  may  produce  it. 
Doubtless  among  both  groups  of  toxic  causes  there  arc  some 
which  act  in  this  way. 

These  are  some  of  the  questions  that  remain  to  be  ex- 
plained and  finally  answered.  If  my  presentation  of  them  has 
been  imperfect  and  my  deductions  inadequate,  it  must  be  re- 
membered that  they  have  thus  far  baffled  the  efforts  of  all 
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who  have  attempted  their  solution.  With  the  advance  of 
knowledge  of  the  nervous  system  in  general  and  with  the  in- 
creased accumulation  of  clinical  material  it  is  to  be  hoped 
that  better  progress  may  ere  long  be  made. 

A  study  of  the  literature  of  this  subject  shows  that  it  leaves 
much  to  be  desired.  Considering  the  large  variety  of  con- 
ditions which  may  cause  it  and  the  vast  number  of  the  cases 
which  many  of  these  conditions  create,  as  for  instance,  trau- 
matism, tumors,  cardiac  diseases,  tuberculosis,  typhoid,  diph- 
theria, influenza,  etc.,  it  is  strange  that  relatively  so  few  re- 
current paralyses  have  been  recorded.  Doubtless  more  careful 
observation,  aided  by  laryngoscopic  examination,  would  dem- 
onstrate many-  additional  ones.  Here,  as  is  the  case  in  many 
other  departments,  many  of  the  histories  have  been  too  in- 
completely recorded  to  be  of  any  value. 

The  latest  writer,  Sendziak,^  claims  to  have  found  1017 
cases,  201  of  which  he  says  are  his  own.  Where  he  found 
them  he  does  not  state.  Unfortunately  he  does  not  give  the 
references  to  them,  so  that  his  statistics  cannot  be  verified,  nor 
can  the  articles  from  which  he  derived  his  material  be  studied. 
His  own  articles  being  published  in  the  Polish  language  and 
in  obscure  provincial  journals,  makes  them  almost  impossible 
of  access. 

The  article  of  Lermoyez  is  classic  and  well  worthy  of  study. 
Paul  Heymann's^  monograph  on  recurrent  paralysis,  due  to 
the  effect  of  poisons,  is  excellent.  It  contains  a  full  and  very 
valuable  bibliography. 
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XXIV. 

THE  ETIOLOGY  Ui-  OTOSCLEROSIS* 

By  Thomas  J.  Harris,  M.  D., 

New  York. 

The  secretary  is  to  be  congratulated  on  putting  a  sub- 
ject as  important  as  this  on  the  program  for  discussion 
this  year.  It  is  my  only  regret  that  the  duty  of  presenting 
the  first  paper  in  it  should  devolve  on  one  so  incompetent. 
Twenty  years  ago  we  heard  and  read  little  upon  this  potent 
cause  of  deafness.  The  textbooks  of  that  day  mentioned 
a  form  of  middle  ear  disease  known  as  dry  or  hyperplastic 
catarrh,  but  the  impression  was  given  that  it  was  met  with 
only  infrequently  and  was  of  little  significance  compared 
with  the  common  hypertrophic  variety.  Since  that  time 
otologists,  especially  those  abroad,  have  busied  themselves 
with  the  subject  and  an  inspection  of  the  literature  of  the 
]>i  decades  will  show  many  valuable  contributions 

thereto.  There  is  today  in  spite  of  all  this,  much  unmer- 
ited ignorance  and  too  often  it  is  grouped  clinically  with 
the  other  non-suppurative  affections  of  the  middle  ear. 

Any  intelligent  consideration  of  the  causes  of  otosclero- 
sis demands  a  clear  understanding  of  the  exact  pathologic 
process  which  is  producing  the  affection.  This  since  Polit- 
zer's  valuable  paper,  later  reinforced  by  Siebenmann's  worlc, 
has  commonly  been  held  to  be  a  rarefying  process  of  the 
labyrinthine  capsule  or  the  region  in  the  vicinity  of  the  oval 
window  either  internal  or  external  to  it  or  both.  This  is 
regarded  by  Politzer  to  be  a  primary  aflFection.  That  such 
a  condition  at  times  exists  cannot  be  gainsayed  as  has  been 
abundantly  shown  on  the  postmortem  table.  That  it  is  the 
usual  condition  in  the  cases  which  we  are  accustomed  to 
regard  clinically  as  otosclerosis,  is,  however,  decidedly  open 
to  question.  The  grounds  for  this  radical  departure  from 
what  has  been  a  generally  accepted  position  of  all  writers, 


*Read  at  the  meeting  of  the  American  Otological  Society  at 
Atlantic  City,  June  24,  1908. 
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are  clearly  set  forth  in  Lucae's  recent  treatise  on  the  sub- 
ject entitled  "Die  Chronische  Progressive  Schwerhorigkeit." 
Ivucae  calls  attention  to  the  fact  that  von  Troeltsch  was 
the  first  to  make  use  of  the  term  sclerosis,  and  while  the  lat- 
ter does  not  specifically  mention  it,  he  in  all  probability 
based  his  employment  of  the  term  on  the  careful  descrip- 
tion of  a  group  of  cases  by  Toynbee  which  he  characterized 
as  cases  of  rigidity  of  the  lining  membrane  of  the  ear. 
Adopting  Toynbee's  idea  of  the  pathology  in  such  cases 
and  defending  his  position  at  much  length  and  by  the  cita- 
tion of  numerous  cases  of  his  own,  Lucae  advances  the 
theory  that  a  previous  inflammatory  condition,  either  the 
ordinary  hypertrophic  form  or  that  of  suppuration,  is  at 
the  bottom  of  the  great  majority  of  all  cases  of  sclerosis. 
Such  a  condition,  especially  one  of  transient  suppuration 
occurring  in  childhood  or  infancy,  as  it  often  does,  can  most 
easily  be  lost  sight  of  at  the  period  when  the  symptoms  of 
the  disease  are  first  noted.  Toynbee's  description  of  these 
so-called  cases  of  "rigidity"  of  the  mucous  membrane  of  the 
ear  is  deserving  of  being  quoted  in  full :  "The  mucous  mem- 
brane of  the  tympanum  may  be  subject  to  chronic  inflam- 
mation, complicated  or  not  with  rheumatism,  at  any  period 
of  life,  and,  if  neglected,  this  is  liable  to  terminate  in  a  rigid 
state  of  the  membrane ;  so  that  the  ossicles  become  bound 
together  more  firmly  than  is  natural.  In  advanced  years, 
this  rigid  condition  seems  to  take  place  without  any  sym- 
tom  of  inflammation.  The  membrana  tympani  also  par- 
takes of  this  rigid  condition,  and,  what  is  of  far  greatter  im- 
portance, the  base  of  the  stapes  may  become  much  more 
firmly  fixed  to  the  border  of  the  fenestra  ovalis  than  is 
natural.  As  a  consequence,  the  membrane  of  the  fenestra 
rotunda  and  the  fluid  of  the  labyrinth  participate  in  this 
fixed  condition.  This  afTection  is  less  prevalent  in  the 
young  than  in  the  adult,  in  whom  it  is  liable  to  occur  after 
repeated  attacks  of  cold,  whether  with  pain  or  not.  It  is, 
however,  most  frequent  in  persons  advancing  in  life,  and 
may,  in  fact,  be  considered  as  the  disease  which  causes  deaf- 
ness in  advancing  years.  The  generally  received  opinion 
that  in  this  kind  of  deafness  the  nervous  system  is  at  fault, 
is  manifestly  incorrect,  as  proved  by  the  symptoms  and  by 
the  mode  of  relief  found  beneficial."  In  addition  to  this 
condition  so  clearly  set  forth,  Toynbee  describes  two  others 


THE   ETIOUir.Y  OK  OTOSCI  KkoSlS.  647 

giving  rise  to  similar  symptoms.  Firbt.  membranous  bands  in 
the  tympanic  cavity.  "These  may  arise  in  any  part  of  the 
cavity  connecting  together  the  ossicles  and  attaching  them 
to  the  walls  of  the  tympanum  and  to  the  drum  membrane." 
The  stapes  is  wont  to  be  bound  down  to  the  promontory 
and  thus  a  species  of  ankylosis  produced.  Toynbee  is  of 
the  opinion  that  these  bands  are  the  result  of  the  effusion 
of  fibrin  from  the  membrane  or  from  the  adhesion  together 
of  the  already  hypertrophied  membrane. 

The  second  condition  is  that  of  ankylosis  of  the  stapes,  so 
well  known  to  all  aurists  since  his  day.  In  his  opinion,  how- 
ever, this  ankylosis  permits  of  various  gradations  according  to 
the  stage  of  the  disease.  At  first  it  is  only  partial  without  ex- 
pansion of  the  base  of  the  stapes,  depending  on  a  rigfidity 
of  the  capsular  ligaments.  This  is  the  earliest  form.  A 
second  stage  is  the  expansion  of  the  articular  surfaces  with- 
out changes  in  the  bone.  This  was  found  in  49  of  the  136 
specimens  of  ankylosis  described  in  his  catalogue.  The 
later  stages  represent  hypertrophy  of  the  entire  stapes  base. 
Here  it  is  often  impossible  to  remove  the  crura  from  the 
oval  window  without  breaking,  and  finally  we  may  meet  in 
the  most  advanced  cases,  actual  deposit  of  bone. 

These  classical  views  of  one  of  the  earliest  workers  in 
our  specialty,  we  have  taken  the  liberty  of  quoting  at  some 
length  because  of  their  direct  bearing  on  the  question  of 
etiology  under  consideration  and  because  they  serve  with- 
out doubt  as  a  basis  for  the  views  which  have  been  set 
forth  by  Lucae  in  his  recent  book  just  referred  to.  Lucae 
if.  prepared  to  admit  that  a  certain  percentage  of  ear  cases 
will  fall  in  the  group  of  primary  disease  of  the  labyrinthine 
capsule  but  believes  that  careful  inquiry  as  to  a  previous 
ear  condition  and  the  employment  of  the  more  accurate 
methods  of  diagnosis,  will  serve  greatly  to  reduce  the  num- 
ber. The  opinion  of  so  competent  and  experienced  an  ob- 
server, is  worthy  of  our  most  thoughtful  consideration. 
While  not  prepared  perhaps  to  subscribe  to  it  at  present  in 
its  entirety,  we  feel  that  it  represents  in  the  main  a  reason- 
able view  of  the  subject,  one  that  oflFers  hope  as  far  as 
prognosis  is  concerned  where  hope  formerly  could  not  ho 
entertained  and  one  entitled  to  be  applied  to  all  cases  of 
this  class  which  present  themselves  to  us  for  treatment. 

We  would  repeat  then  that  in  our  opinion  otosclcVosts 
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represents  not  one  but  several  pathologic  conditions. 
Viewed  from  this  standpoint  '  the  question  of  cause  or 
causes  becomes  a  broad  one.  Inasmuch  as  there  seems  in 
the  majority  of  cases  to  be  a  precedent  middle  ear  catarrh,  it 
may  be  said  that  the  same  causes  will  tend  to  produce  both. 
It  is  generally  agreed  that  the  most  common  cause  for  the 
former  is  disease  of  the  oro-  and  epi-pharynx,  arid  that  the 
extension  to  the  ear  is  wont  to  take  place  through  the 
Eustachian  tube.  To  this  view  we  have  not  the  least  wish 
to  take  any  exception.  Indeed,  experience  only  impresses 
upon  us  the  close  relation  which  exists  between  the  two 
localities,  but  as  to  the  equally  popular  teaching  of  the  im- 
portance to  be  attached  to  affections  of  the  nose  in  their 
effect  on  the  ear,  we  have  still  to  be  convinced.  At  the  same 
time  we  are  willing  to  admit  that  marked  obstructions  in 
the  nares  can  be  accountable  for  a  certain  number  of  ear 
cases.  Their  number  in  our  judgment  is,  however,  small 
in  comparison  with  the  number  due  to  other  cases.  More- 
over it  must  be  constantly  borne  in  mind  that  we  continual- 
ly meet  patients  with  complete  nasal  obstruction  due  to 
polyps  or  other  neoplasms  without  any  aural  symptoms 
whatever.  Indeed,  we  would  go  further  and  say  that  we 
believe  that  in  many  instances  where  is  well  defined  throat 
lesion,  the  ear  disease  is  not  dependent  upon  this  but  that 
there  is  a  common  cause  producing  both. 

In  line  with  what  has  just  been  said  regarding  the  rela- 
tion of  otitis  media  chronica  hyper'trophica  to  sclerosis  and 
bearing  on  the  question  of  a  common  cause  for  affections 
of  the  throat  and  ear,  we  may  be  permitted  to  refer  to  the 
statistics  of  21  cases  of  undoubted  sclerosis  seen  recently 
in  private  practice.  Many  of  them  had  undergone  opera- 
tions upon  the  nose  or  throat  without  benefit  before  coming 
to  us,  and  what  is  of  particular  interest,  in  not  one  of  them 
at  the  time  of  our  examination  was  there  what  might  be 
described  as  a  gross  nasal  lesion,  while  in  most  there  was 
no  complaint  addressed  to  the  nose  at  all.  Yet  in  15,  or 
over  66  per  cent,  there  was  a  clear  history  of  repeated  colds 
extending  over  several  years.  This  complaint  of  repeated 
colds  is  the  most  significant  feature  of  the  history  of  many 
of  these  cases  and  one  upon  which  the  greatest  emphasis  is 
to  be  placed.  The  cause  in  our  judgment  in  the  majority 
of  instances  is  not  to  be  found  alone  or  chiefly  in  the  nose, 
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as  is  shown  by  the  failure  to  relieve  by  nasal  treatment  in 
the  cases  just  quoted  and  in  many  others  with  which  you  all 
are  acquainted.  This  cause  without  question  varies  in  the 
particular  case.  Rheumatism  and  gout  have  always  been 
regarded  as  among  the  more  common  contributing  causes. 
Our  experience  with  gout  in  this  country  is  of  necessity 
limited  and  we  do  not  recall  finding  many  cases  where  a 
well-established  rheumatic  history  was  obtainable.  Rather 
do  we  think  that  emphasis  should  be  put  upon  that  condi- 
tion which  is  often  in  the  lay  mind  confused  with  rheuma- 
tism and  which  very  possibly  is  at  the  bottom  of  many 
cases,  i.  e.,  lithemia  or  collemia  as  described  by  Haig.  that 
condition  of  the  system  where  a  state  of  autointo.xication 
exists  due  to  the  retention  of  certain  products  of  excretion 
in  the  blood.  We  know  that  this  accounts  in  no  small  de- 
gree for  many  cases  of  throat  difficulty  and  there  is  no 
question  in  our  own  mind  that  a  similar  cause  operates  not 
infrequently  to  set  up  or  aggravate  trouble  in  the  ear.  An- 
other widely  acting  agent  in  exciting  both  pharyngeal  and 
aural  inflammation  and  one  that  we  have  yet  to  grasp  the 
full  significance  of,  are  bacteria.  Most  writers  who  have 
looked  into  the  subject,  are  beginning  to  believe  that  there 
is  no  diflference  etiologically  between  an  acute  catarrhal 
otitis  and  an  acute  suppurative  otitis  except  in  the  viru- 
lence of  the  bacterial  invasion.  In  addition  to  rheumatism, 
many  other  constitutional  diseases  have  been  suggested  as 
exciting  causes.  Among  these  may  be  mentioned  tubercu- 
losis, syphilis,  struma,  arteriosclerosis,  and  trophoneurotic 
changes  which  occur  in  tabes  and  allied  affections.  All 
can  and  do  undoubtedly  exist  in  connection  with  otosclero- 
sis but  the  direct  causal  relation  is  yet  to  be  show^n  except 
as  any  profound  constitutional  disturbance  must  affect 
every  organ  of  the  body  and  render  it  more  liable  to  dis- 
ease. The  female  sex  is  especially  prone  to  the  disease, 
which  would  .seem  to  suggest  the  probability  that  a  highly 
organized  nervous  system,  such  as  is  wont  to  be  found  in 
women,  is  an  important  predisposing  factor. 

Age  would  appear  to  have  some  bearing  upon  the  onset 
of  the  disease.  At  least  it  makes  its  appearance  in  the 
majority  of  cases  in  early  manhood  and  womanhood.  In 
733  cases  reported  by  Lucae,  it  developed  in  74  per  cent 
between  the  years  of  21  and  50.     In  87  per  cent  of  these, 
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the  affection  was  double  sided  pointing  to  the  general  char- 
acter of  the  malady. 

Pregnancy  has  been  advanced  as  a  possible  cause.  While 
it  does  undoubtedly  occur  that  marked  flagging  of  the  hear- 
ing occasionally  is  noted  at  that  time,  it  can  only  be  re- 
garded as  an  instance  of  the  now  well  recognized  intimate 
relation  between  the  sexual  and  sensory  systems. 

More  striking  than  all  other  causes  save  the  one  of  throat 
disease,  is  heredity.  There  can  be  no  question  that  hered- 
ity plays  an  important  role  in  otosclerosis.  In  641  cases 
where  records  on  this  point  were  kept  by  Lucae,  235  or  37 
per  cent  gave  such  a  history,  while  Bezold  puts  it  as  high 
as  52  per  cent  in  his  cases.  When  it  is  considered  how  dif- 
ficult it  is  to  obtain  accurate  information  regarding  this 
due  to  the  early  death  or  separation  of  the  parents  or  grand- 
parents, there  can  be  little  question  that  the  figures  of 
Lucae  are  too  low  rather  than  too  high.  Highly  signifi- 
cant as  bearing  on  the  question  of  the  frequency  of  a  pre- 
ceding chronic  catarrhal  otitis  in  the  majority  of  cases,  is 
the  fact  that  of  the  235  cases  where  heredity  was  shown, 
77  per  cent  had  demonstrable  pathologic  changes  in  the 
tympanic  cavity.  This  would  seem  to  prove  conclusively 
that  inherited  otosclerosis  does  not  differ  at  all  in  this  par- 
ticular from  the  non-inherited  variety.  Quite  in  line  with 
this  observation  and  serving  at  least  as  a  most  ingenious 
explanation  for  this  widely  recognized  peculiarity,  is  the 
theory  of  von  Troeltsch  that  the  family  likeness  is  to  be 
found  as  far  as  the  ear  is  concerned  in  a  uniform  narrow- 
ing of  all  its  measurements  predisposing  as  soon  as  any  in- 
flammatory process  has  appeared,  to  an  early  throwing  out 
of  adhesive  bands  and  the  binding  down  of  the  ossicles  in 
consequence.  Siebenmann  has  also  advanced  the  view 
that  there  exists  an  abnormal  post-embryonic  develop- 
mental process.  Others  have  tried  to  show  that  the  dis- 
ease is  especially  wont  to  develop  in  those  who  are  anemic 
or  disposed  to  worry.  Certain  it  is  that  some  general  un- 
derlying predisposing  cause  is  needed  to  explain  so  wide- 
spread and  characteristic  a  feature  of  the  disease. 

A  careful  and  painstaking  review  of  most  of  the  recent 
articles  on  the  subject,  leads  us  to  feel  that  not  enough 
attention  has  been  paid  to  this  phase  of  the  question  and  in 
order  that  more  definite  and  accurate  data  may  be  secured, 
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we  would  urge  that  in  all  our  future  cases  we  endeavor  to 
secure  the  fullest  information  possible  on  every  point 
which  may  however  remotely  assist  in  arriving  at  an  au- 
thoritative answer  to  the  all  important  question  in  the  con- 
sideration of  any  disease,  namely,  what  is  the  cause? 


XXV. 

PATHOLOGY  AND   PROGNOSIS  OF   CHRONIC 

PROGRESSIVE  HARDNESS  OF  HEARING— 

OTOSCLEROSIS. 

By  W.  Sohier  Bryant,  A.  M.,  M.  D., 
New  York. 

This  title  assigned  to  me  is  somewhat  misleading;  I 
should  prefer  to  substitute  "Pathology  and  Prognosis  of 
Chronic  Interstitial  Otitis."  I  am  glad  to  have  the  oppor- 
tunity to  express  my  views  on  this  subject,  since  I  think 
confusion  has  arisen  by  the  loose  way  in  which  the  terms 
otosclerosis  and  chronic  progressive  hardness  of  hearing 
have  been  used  by  various  authors.  I  use  otosclerosis  to 
denote  an  interstitial  inflammatory  sclerotic  condition  of 
the  ear  especially  characterized  by  vascular  changes  and 
usually  located  in  the  tympanic  cavity  or  in  its  walls.  The 
term  otosclerosis  is  in  no  way  expressive  of  the  vascular 
ostitic  lesions  to  which  it  is  often  applied.  On  the  other 
hand,  I  use  the  term  chronic  progressive  hardness  of  hear- 
ing to  denote  a  class  of  ear  affections  due  to  changes  in 
the  middle  ear  or  its  walls,  these  changes  being  independ- 
ent of  ulcerative  processes  but  characterized  by  chronicity 
and  a  tendency  to  increasing  deafness.  In  exceptional  cases 
the  hearing  appears  to  remain  stationary  for  long  periods. 
Most  of  the  cases,  all  except  the  most  advanced,  may  show 
arrest  of  the  process  and  a  degree  of  improvement  under 
proper  therapeutic  and  surgical  management.  Some  of  the 
synonyms  used  for  chronic  interstitial  otitis  are:  (1)  dry 
chronic  middle  ear  catarrh  (Schenke)  ;  (2)  otosclerosis ; 
(3)  chronic  progressive  deafness ;  (4)  otitis  media  insidiosa ; 
(5)  rarefying  ostitis  of  the  labyrinth  capsule.  None  of  these 
terms  is  good.  "Dry  middle  ear  catarrh"  does  not  express  . 
the  pathologic  condition.  "Otosclerosis"  is  an  expressive 
term  but  it  has  been  ruined  by  its  erroneously  restricted 
application.  "Chronic  progressive  deafness"  has  also  been 
misapplied.  "Otitis  media  insidiosa"  is  a  rare  form  of 
chronic  interstitial  otitis  and  the  term  is  not  sufficiently 
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comprehensive.  "Rarefying  ostitis  of  the  labyrinth  cap- 
sule" is  inadequate  since  it  defines  only  a  local  terminal 
condition  of  the  p^eneral  pathologic  process.  My  only  ex- 
cuse for  mentioning  these  different  terms  is  an  attempt  to 
explain  away  a  misunderstanding  in  order  to  go  back  to 
the  fundamental  etymopathologic  meaning  of  the  words. 
For  the  general  pathologic  condition^  we  are  considering 
I  would  prefer  to  use  the  term  chronic  interstitial  otitis 
with  a  special  adjective  referring  to  the  parts  affected  in 
any  one  particular  case,  as  otitis  interstitialis  chronica  mem- 
branae,  otitis  interstitialis  chronica  ossiculae,  otitis  inter- 
stitialis chronica  promontorii  et  fcnc^trat'  ovalis.  otitis  inter- 
stitialis chronica  labyrinthi. 

Coming  back  now  to  our  subject,  the  results  of  clinical 
observation  and  treatment  show  that  chronic  interstitial 
otitis  is  due  to  middle  ear,  tubal  and  nasopharyngeal  dis- 
turbances in  many  cases  and  to  constitutional  causes  in 
others,  or  to  all  combined.  The  nasopharyngeal  disturb- 
ances seem  to  work  in  a  reflex  way  through  the  complicated 
nerve  connections  of  the  tympanum.  Ever  since  *I  took 
up  our  specialty  I  have  paid  a  great  deal  of  attention  to 
this  subject  and  the  overwhelming  evidence  of  my  clinical 
observation  and  experience  together  with  laboratory  work 
have  forced  me  to  accept  the  following  views : 

I.      P.XTHOLOGV. 

The  pathology  of  the  condition  under  discussion  is  de- 
pendent upon  vascular  disturbances  affecting  the  blood  sup- 
ply of  the  tympanic  cavity  and  walls,  with  resultant  trophic 
changes.  These  pathologic  processes  have  been  described 
by  many  authors.  The  alteration  in  the  blood  supply 
causes  either  a  hyperemia  or  anemia.  Either  of  these  con- 
ditions may  be  primary,  but  the  anemia  alone  can  be  sec- 
ondary. The  primary  anemia  is  of  vasomotor  origin  and  is 
usually  found  in  young  females.  It  has  been  described  un- 
der the  name  of  "otitis  media  insidiosa,"  a  rare  condition. 
The  disturbance  of  the  blood  supply  may  be  general  or  con- 
fined to  one  or  more  of  three  regions  :  (1)  The  drum  mem- 
brane ;  (2)  the  major  ossicles ;  (3)  the  stapes  and  labyrinthine 
wall.  The  changes  are  in  most  cases  unequally  distributed 
throughout  the  tympanum  and  in  some  cases  may  be  sharp- 
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ly  defined  and  limited  to  very  small  areas.  Different  stages 
are  usually  present  at  the  same  time.  For  instance  extreme 
atrophic  thinning,  degeneration,  calcification  and  fibrous 
thickening  may  be  present  in  the  same  membrane.  These 
circumscribed  areas  of  different  processes  give  a  mottled 
appearance  to  the  tympanic  membrane. 

There  is  nothing  peculiar  to  the  trophic  changes  caused 
by  the  altered  bloocf  supply  of  the  middle  ear.  I'hese 
changes  are  identical  with  the  results  of  similar  causes  in 
other  parts  of  the  body,  namely,  congestion,  vascular  pro- 
liferation, infiltration,  interstitial  inflammation,  hyperplasia, 
contraction,  compression  of  blood  vessels,  anemia,  degen- 
eration, calcification,  vascular  ostitis  or  osteoporosis  and 
hyperostosis.  The  peculiar  feature  exhibited  by  the  middle 
ear  is  the  very  limited  and  sharply  circumscribed  area  of 
the  changes.  The  reason  why  similarly  circumscribed 
changes  are  not  found  in  other  regions  is  that  nowhere  else 
do  similar  anatomic  relations  occur.  The  almost  terminal 
arterial  supply  of  the'  tympanum  and  its  walls,  where  tl;e 
mucoperiosteum  of  the  tympanum  admits  of  a  blood  sup- 
ply running  in  one  plane  only,  tends  to  render  the  blood 
supply  subject  to  extreme  variation  over  small  areas.  This 
tendency  is  enhanced  by  the  peculiarly  complicated  ar- 
rangement of  the  tympanic  plexus  of  sensory,  motor  and 
sympathetic  nerves.  Similar  anatomic  arrangements  are 
not  found  anywhere  else  in  the  body.  The  tympanum  has 
another  peculiarity ;  wholly  independent  of  central  influ- 
ences, it  can  control  its  own  blood  supply  through  its 
ganglionic  connections.  This  control  is  brought  about  by 
the  direct  connection  of  the  carotid  and  the  minor  vascular 
plexuses  of  the  tympanic  system  through  the  intervention 
of  the  sensory  nerves  of  the  drum  cavity.  The  nerve  gan- 
glia connected  with  the  ear  make  it  more  subject  to  vaso- 
motor changes  due  to  local  causes,  than  any  other  regions 
can  possibly  be.  Among  the  most  important  causes  of 
hyperemia  are  infectious  processes  of  all  grades  whose  re- 
sultant cicatricial  contractions  produce  local  anemia. 

Because  the  mucous  membrane  is  the  most  liable  to  vas- 
cular change,  the  pathologic  changes  under  consideration 
affect  this  fir.st ;  next  they  affect  the  submucous  or  periosteal 
layer,  and  last  the  bone.  The  pathology  is  exceedingly  sim- 
ple,  but  owing   to  the  variety  of  structures   involved  and  the 
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location  of  the  processes  ilic  resultant  subjective  and  ob- 
jective effects  are  quite  varied.  Certain  areas  of  the  tym- 
panum, the  oval  window,  promontory  and  drum  membrane 
are  most  often  affected  because  these  areas  are  more  sub- 
ject to  reflex  vasomotor  and  other  vascular  changes.  These 
parts  also  are  more  apt  to  attract  attention  because  of 
marked  symptoms. 

The  cong^estive  stage  of  the  process  is  accompanied  by 
vascular  increase  and  later  cellular  infiltration ;  increase  of 
fibrous  tissue  results,  the  contraction  of  this  new  connec- 
tive tissue  shuts  off  the  blood  supply  and  nutrition  suffers 
with  signs  of  degeneration  and  loss  of  pliability  of  the  con- 
nective tissue.  After  the  congestive  stage  is  passed  the 
mucosa,  mucoperiosteum  and  drum  membrane  have  thick- 
ened and  become  grayish  white.  Later  there  may  be  a 
deposition  of  lime  salts  in  the  fibrous  and  periosteal  layers. 
Osteoporosis  follows  the  vascular  ostitis  or  congestive 
stage  in  the  bone.  The  diminished  blood  supply  of  the 
periosteum  and  bone  caused  by  fibrous  contraction  and 
shutting  of  the  vessels  results  finally  in  absorption  of  bone 
or  osteoporosis  and  in  the  end  hyperostosis  occurs  follow- 
ing the  bone  absorptioa  and  in  conjunction  with  it. 

Gross  examination  and  histologic  findings  of  the  tym- 
panum show  one  or  more  of  the  above  mentioned  patho- 
logic conditions  which  take  the  following  forms:  (1)  The 
congestion  of  the  drum  membrane  due  to  an  engorgement 
or  an  increase  of  the  vessels  of  the  mucosa,  later  similar 
changes  of  the  membrana  propria;  (2)  anemia  of  the  drum 
membrane  due  to  contraction  or  compression  of  the  ves- 
sels: (3)  opacity  of  the  drum  membrane  due  to  a  loss  of 
transparency  of  the  mucous  or  fibrous  layers  from  cellular 
infiltration,  fibrous  thickening  or  degenerative  processes 
and  calcification  of  the  connective  tissue :  (4)  thickening  of 
the  drum  membrane  accompanied  by  opacity  and  due  to  the 
cellular  infiltration  and  an  increase  of  the  connective  tissue 
element ;  (5)  thinning  of  the  drum  membrane  due  to  atro- 
phy of  the  mucous  layer  and  of  the  membrana  propria ;  (6) 
functional  impairment  of  ossicular  sound  transmission  from 
congestion  and  edema  of  the  ossicular  articulations,  especial- 
ly of  the  orbicular  articulation  of  the  stapes;  (7)  contrac- 
tion of  fibrous  adhesions  of  ossicles,  drum  membrane  or 
tympanic  walls.     These  adhesions  are  due  to  hypertrophy 
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or  contraction  of  the  normal  mucous  membrane,  reduplica- 
tions or  to  cicatricial  adhesions;  (8)  rigidity  of  the  articu- 
lations of  the  major  ossicles  and  stapes  due  to  atrophy  and 
degeneration  of  fibrous  tissue ;  (9)  congestion  and  cellular 
infiltration  of  the  promontory  similar  to  the  corresponding 
changes  in  the  drum  membrane ;  (10)  functional  rigidity  or 
impairment  of  motion  of  the  stapes  without  ankylosis  due 
to  congestions  and  cellular  infiltration ;  (11)  rigidity  of  the 
stapedio-vestibular  articulation  and  fibrous  ankylosis  due 
to  contraction  of  new  fibrous  tissue ;  (12)  bony  ankylosis 
of  the  foot  plate  of  the  stapes  due  to  hyperostosis  of  the 
stapes  and  oval  window;  (13)  vascular  ostitis  and  osteo- 
porosis of  the  ossicles  and  tympanic  walls ;  (14)  hyperosto- 
sis of  the  ossicles  and  tympanic  walls ;  (15)  hyperostosis  of 
the  labyrinthine  walls,  encroaching  upon  the  labyrinthine 
spaces  and  interfering  with  the  functions  of  the  membran- 
ous labyrinth. 

The  bone  changes  begin  with  a  thickening  of  the  muco- 
periosteum  due  to  increased  vascular  formation  and  cellular 
infiltration.  The  nutrient  vessels  of  the  bone  undergo  sim- 
ilar changes.  Later  the  new  connective  tissue  formed  from 
the  infiltrating  cells  contracts,  compresses  the  vessels  and 
lessens  the  blood  supply  and  interferes  with  the  nutrition 
of  the  bone  causing  the  formation  of  lacunae.  Slightly 
later  in  the  process  but  concomitant  with  the  vascular  osti- 
tis the  periosteum  commences  to  form  new  bone  in  the 
form  of  irregular  hyperostoses.  The  bone  changes  are  most 
apt  to  commence  in  the  neighborhood  of  the  oval  window 
and  are  usually  found  in  the  outer  labyrinthine  wall. 

The  pathology  is  founded  on  the  etiologic  basis  of  prim- 
ary and  secondary  disturbed  circulation,  due  to  local  or 
general  causes.  Because  of  the  notoriety  certain  authors 
have  brought  upon  these  conditions  and  on  account  of  the 
nomenclatijre  erroneously  applied  to  them,  the  pathology 
of  the  bone  changes  taking  place  about  the  stapes  and  in 
the  labyrinthine  capsule  and  other  parts  of  the  tympanic 
walls  and  temporal  bone  deserves  special  mention.  Many 
authors  have  been  surprisingly  unanimous  in  their  observa- 
tion concerning  the  pathology  of  the  condition  rightly 
.  called  rarefying  ostitis.  When,  however,  it  comes  to  the 
steps  which  lead  to  this  final  condition,  there  is  a  great 
variance  of  opinion  which  increases  when  the  primary 
pathologico-etiologic  factor  is  under  consideration 


CHRONIC    PROGRESSIVE    HARDNESS  OF    HEARING.  657 

Many  authors  maintain  with  plausible  arguments  that  this 
condition  is  a  true  bone  syphilis ;  others  equally  plausibly 
disprove  the  presence  in  many  cases  of  syphilitic  infection. 
What  then  is  the  explanation?  If  we  compare  the  pro- 
gressive pathologic  steps  and  the  histologic  findings  with 
the  course  and  result  of  syphilitic  bone  inflammation,  we 
find  an  absolute  identity  of  changes  and  histologic  pictures. 
First  there  is  an  engorgement  of  the  blood  vessels  followed 
by  interstitial  infiltration  of  round  cells  causing  an  increase 
of  connective  tissue  elements.  Then  contraction  of  the  con- 
nective tissue  takes  place  shutting  off  the  blood  supply, 
next  vascularization  and  vacuolization  of  the  bone  com- 
mences and  finally  new  bone  is  formed.* 

We  know  that  the  tympanum  is  subject  to  vasomotor 
changes  which  finally  cause  diminution  of  blood  supply  and 
atrophic  changes.  We  know  from  frequent  observation 
that  the  oval  window  and  promontory  are  especially  liable 
to  chronic  congestive  states.  Why  should  not  the  conges- 
tion produce  the  same  result  on  the  promontory  as  else- 
where, and  why  should  not  this  result  take  the  same  form 
and  produce  the  same  alterations  as  similar  vascular 
changes  do  in  other  bones?  In  default  of  a  more  logical 
primary  pathologic  cause  for  vascular  ostitis  of  the  laby- 
rinth capsule,  I  believe  it  may  perhaps  be  due  to  syphilis 
in  some  cases,  but  in  the  great  majority  of  cases  I  believe 
it  is  due  to  altered  blood  supply  of  the  lining  mucoperios- 
teum  of  the  inner  wall  of  the  tympanum  independent  of 
syphilis.  Chronic  interstitial  otitis,  including  cases  pre- 
viously described  under  otosclerosis  and  spongifying  ostitis 
of  the  labyrinth  capsule,  may  follow,  as  we  have  seen,  sup- 
puration ancj  infection  as  well  as  vasomotor  changes  and 
so-called  "chronic  middle  ear  catarrh,"  and  therefore  chronic 
interstitial  otitis  is  a  comparatively  common  affection.  The 
pathologic  changes  in  chronic  interstitial  otitis  following 
suppuration  are  due  to  the  diminished  blood  supply  caused 

•Schenke.  Anatomlscher  Beltrag  zur  Frage  der  bel  dem  trock- 
enen  chronlschen  MIttelohrkatarrh  (Sklerose?)  vorkommenden 
KnochenerkrankuQg  des  Schlafenbeins  (chronische  vaskul&re 
Ostitis  Volkmann),  etc.  Arch.  f.  Ohrenheilk.,  Vol.  53,  p.  68,  and 
plates,  1901. 

Haberman.  Zur  Pathologle  der  sogenannten  Otosklerose. 
Archlv  f.  Ohrenheilk.,  Vol.  60,  p.  37,  and  plates,  1903. 

Parrot.  La  Syphilis  H6r6ditaire.  Masson.  Paris,  1886.  plate 
20,  fig.  1. 
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by  interstitial  infiltration  brought  on  by  the  suppurative 
inflammation  which  ends  in  fibrous  contraction.  That  rare- 
fying ostitis  should  be  hereditary  is  natural,  since  it  de- 
pends on  nervous  instability  and  morphologic  irregulari- 
ties, qualities  which  are  hereditary  to  a  degree. 

II.      PROGNOSIS. 

The  prognosis  of  chronic  interstitial  otitis  is  foreshad- 
owed in  the  pathology.  Without  treatment  the  prognosis 
indicates  a  more  or  less  gradual  progressive  deterioration 
of  hearing.  Under  treatment  the  prognosis  is  favorable 
for  improvement  or  prevention  of  further  loss  of  hearing 
unless  the  pathologic  changes  are  already  far  advanced. 
This  improvement  is  possible  because  the  fundamental 
causes  of  the  altered  blood  supply  which  is  the  primary 
cause  of  the  interstitial  otitis  are  either  local,  nasopharyn- 
geal or  general  conditions  amenable  to  special  treatment. 
If  the  blood  supply  is  rectified  before  tissue  changes  have 
taken  place,  no  sign  will  be  left  of  the  disturbances.  The 
prognosis  for  the  revitalization  of  degenerated  tissues  is 
dependent  upon  the  prognosis  for  the  improvement  in  the 
blood  supply  and  our  power  to  regulate  the  local  vasomotor 
functions.  If  vasomotor  regulation  is  established  and  the 
blood  supply  is  corrected  after  tissue  changes  have  taken 
place,  the  prognosis  depends  upon  the  ability  of  the  patient 
to  respond  to  the  improved  condition  and  to  overcome  the 
existing  pathologic  changes.  The  improvement  in  the  ear 
following  the  improvement  of  the  blood  supply  may  extend 
to  a  complete  restoration  of  function  and  return  of  the 
normal  appearances  of  the  drum  membrane  and  ossicular 
chain.  The  prognosis  is  good  if  the  congestive  stage  has 
not  been  passed,  and  good  also  after  the  progressive  tissue 
changes  have  commenced  up  to  the  time  the  degenerative 
changes  are  very  far  advanced.  The  prognosis  for  the  im- 
provement and  correction  of  adhesions  by  cutting  and 
stretching  is  good.  The  prognosis  for  overcoming  ankylo- 
sis is  good  if  bony  ankylosis  and  extreme  degenerative 
states  have  not  taken  place.  In  bony  ankylosis  the  prog- 
nosis is  absolutely  bad. 

These  previously  published  cases  are  illustrative  of  the 
prognosis  in  the  more  doubtful  or  advanced  conditions : 
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1.  Case  No.  14229.  A  man,  aged  67.  Deafness  com- 
menced eight  years  ago;  hearing  has  been  very  bad  for 
three  years;  this  condition  was  possibly  aggravated  by 
business  faihire.  Hearing  variable.  Drum  membrane  whit- 
ish and  opa(|ue.  Position,  contour  and  light  reHex  normal ; 
malleus  movable.  I'olitzer's  acoumeter  heard  in  the  right 
ear  at  4  inches,  in  left  ear  at  3  inches.  Loud  conversation 
heard  in  right  ear  at  6  inches,  in  left  ear  at  32  inches. 
Watch  not  heard  in  either  ear.  Bone  conduction  much 
shortened.  Low  limit  for  tone  perception  by  bone,  128 
single  vibrations.  Low  limit  for  tone  perception  by  air 
conduction  above  256  single  vibrations  which  were  net 
heard  by  air.  High  notes  well  heard.  Treatment  by  gen- 
eral hygiene  and  regulation  of  blood  supply  of  the  middle 
ear.  Six  months  later,  PoHtzer's  acoumeter  heard  in  right 
ear  at  7  feet ;  watch  at  20  inches ;  in  left  ear,  PoHtzer's 
acoumeter  heard  at  4V4  feet.  Improvement  has  continued 
now  for  a  period  of  four  years. 

2.  Case  No.  13083.  A  man.  aged  47.  had  noted  deticiency 
in  hearing  for  eighteen  years.  Drum  heads  good  color,  fair 
contour  and  position,  light  reflexes  very  small.  Nares  par- 
tially occluded  by  hypertrophies  and  irregularities.  Fossae 
of  Rosenmuller  partially  closed  by  adhesions.  Tubal 
mouths  slightly  obstructed  by  thickened  mucosa.  Watch 
heard  in  right  ear  at  15  inches;  in  left  ear  at  4  inches. 
Astringents  and  irritants  applied  to  nasopharynx.  Three 
years  later  watch  heard  at  48.  inches  in  left  ear  and  84  irtches 
in  right  ear.    Improvement  maintained. 

3.  Case  No.  13036.  A  man,  24  years  old.  Family  history 
of  deafness.  The  attack  commenced  one  year  ago.  Drum 
membrane  normal.  P>uzzing  tinnitus,  and  sounds  like  the 
ocean  and  various  other  noises.  PoHtzer's  acoumeter  heard 
at  12  inches.  Treatment :  Astringent  applications  to  the 
nasopharynx.  Fifty-two  days  later,  PoHtzer's  acoumeter 
heard  at  8  feet.  Tinnitus  very  faint.  The  improvement  has 
continued. 

4.  Case  No.  13071.  A  woman,  74  years  old.  Hearing 
has  been  diminished  some  years.  Drum  membrane  has 
small  reflex  and  good  color.  It  is  contracted  but  not  re- 
tracted. Congestion  of  promontory.  PoHtzer's  acoumeter 
heard  in  right  ear  at  10  feet ;  in  left  ear  at  27  inches.  Watch 
not  heard.     Intranasal  and  nasopharyngeal   treatment   fo? 
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thickened  mucosa  with  stimulating  astringents.  Twelve 
days  later,  Politzer's  acoumeter  heard  in  right  ear  at  1-3 
feet;  in  left  ear  at  42  feet.  Two  years  later  same  watch 
heard  at  4  inches  in  both  ears.  Improvement  well  held ; 
very  slight  decrease  during  four  years  due  to  senile  change. 

CONCLUSION. 

Pathology. — Exclusive  of  infectious  conditions,  there  is 
but  one  fundamental  pathologic  condition  in  the  middle  ear 
which  frequently  interferes  with  normal  hearing,  namely, 
chronic  interstitial  otitis.  All  the  various  forms  of  atrophic 
processes,  "chronic  dry  catarrhs"  and  "ostitis  spongiosa  oi 
the  labyrinth"  come  under  this  head.  The  nutritive  changes 
may  be  inaugurated  by  local,  reflex  or  general  causes.  The 
local  causes  include  inflammation,  infection  and  suppura 
tion.  The  general  causes  work  through  nervous  and  blood 
supply  changes. 

The  prognosis  indicates  a  more  or  less  gradual  deteriora- 
tion of  hearing.  Under  rational  treatment  the  prognosis 
is  good  for  arrest  of  the  progressive  deterioration  of  hearing 
and  improvement  of  audition  in  inverse  ratio  to  the  ad- 
vances already  made  by  the  pathologic  changes. 

57  ^-  .'iSfd  Street. 
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SYMPTOMS  AND  DIAGNOSIS  OF  OTOSCLEROSIS. 

By  Geo.  E.  Shambauch,  M.  I). 

Chicago. 

An  insidious  onset  of  deafness,  beginning  usually  in  early 
middle  life,  involving  often  but  one  ear  primarily,  yet  as  a 
rule  including  later  both  ears,  associated  usually  with  tin- 
nitus aurium,  and  leading  frequently  after  the  lapse  of  years 
to  profound  deafness,  this  forms  the  usual  clinical  picture 
of  the  condition  known  as  otosclerosis. 

The  gradual  onset  forms  one  of  the  most  characteristic 
symptoms  and  on  account  of  this  insidious  character  it  fre- 
quently happens  that  when  the  process  is  limited  to  one  ear, 
and  especially  where  tinnitus  aurium  is  absent,  the  deaf- 
ness becomes  far  advanced  before,  the  patient  is  aware  that 
he  has  any  defect  in  hearing.  On  the  other  hand  in  ex- 
ceptional cases  the  progress  of  the  defect  in  hearing  is  quite 
rapid,  so  that  in  the  course  of  a  few  months'  time  the  de- 
fect already  becomes  very  marked. 

There  is  no  other  form  of  ear  trouble  which  so  frequently 
involves  both  ears  as  does  otosclerosis.  This  conforms 
with  our  knowledge  of  the  etiology  that  some  underlying 
hereditary  condition  is  the  all  important  factor.  Still  it  is 
not  uncommon  for  the  process  to  be  confined  to  one  ear  for 
a  number  of  years,  producing  a  profound  defect  in  the  hear- 
ing in  that  ear  before  anything  can  be  detected  on  the  oppo- 
site side. 

Tinnitus  aurium  in  some  form  is  usually  present.  Its 
onset  may  antedate  any  detectable  disturbance  in  hearing. 
On  the  other  hand  it  may  appear  after  the  defect  in  hearing 
is  well  advanced.  It  may  be  intermittent,  although  as  a 
rule  it  is  constant.  In  pitch  it  may  be  high  or  low,  and  it 
is  not  uncommon  for  patients  to  complain  of  several  quite 
distinct  types  of  tinnitus  at  the  same  time.  I  have  several 
times  seen  patients  who  described  three  distinct  types  of 
subjective  noises  with  sometimes  the  one  and  at  other  times 
another  temporarily  increasing,  so  as  to  practically  drown 
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out  the  other  two.    A  temporary  increase  in  the  subjective 
noises  is  usually  associated  with  an  increase  in  the  deafness. 

The  deafness  does  not  by  any  means  invariably  become 
severe.  Often  the  progress  of  the  condition  is  either  so 
slow  that  no  increase  in  the  deafness  can  be  detected  for  a 
number  of  years,  or  else  there  are  periods  of  longer  or 
shorter  duration  when  the  condition  remains  practically 
stationary. 

There  are  other  symptoms  which  are  complained  of  with 
more  or  less  frequency  by  patients  suffering  from  otosclero- 
sis. These  are  a  sensation  of  fullness  in  the  ear,  slight  pain 
deep  in  the  ear,  alteration  in  the  severity  of  the  deafness 
and  the  subjective  noises  depending  on  the  condition  of 
the  weather  or  the  presence  of  physical  or  mental  fatigue. 
These  patients  are  also  frequently  subject  to  slight  attacks 
of  vertigo  attributed  to  an  involvement  .of  that  part  of  the 
labyrinthine  capsule  covering  the  semicircular  canals  and 
the  vestibule.  Paracousis  Willisi  is  more  marked  in  oto- 
sclerosis than  in  any  other  form  of  ear  trouble.  Objective- 
ly the  occurrence  of  Schwartze's  symptom  is  the  most  sig- 
nificant. This  consists  in  the  presence  of  a  reddish  glow 
transmitted  to  an  unusually  transparent  membrana  tympani 
from  a  congestion  of  the  mucous  membrane  covering  the 
promontory.  This  reddish  glow  may  be  constantly  present 
or  it  may  be  brought  out  only  after  catheterizing  the 
Eustachian  tube. 

In  the  diagnosis  of  otosclerosis  this  condition  must  be 
distinguished  on  the  one  hand  from  cases  of  nerve  deaf- 
ness, and  on  the  other  from  deafness  due  to  middle  ear  dis- 
ease. 

In  the  diagnosis  from  nerve  deafness  it  will  be  convenient 
to  consider  separately  three  distinct  types  of  otosclerosis. 
First,  those  cases  where  the  defect  in  hearing  is  due  en- 
tirely to  the  fixation  of  the  foot-plate  of  the  stapes ;  second, 
those  cases  where  in  addition  to  the  defect  in  hearing 
caused  by  the  fixation  of  the  foot-plate  of  the  stapes  there 
is  also  a  more  or  less  extensive  defect  in  hearing  caused  by 
an  involvement  of  the  structures  in  the  cochlea,  and  third, 
those  cases  of  otosclerosis  where  the  spongifying  of  the 
capsule  of  the  labyrinth  has  produced  no  interference  with 
the  action  of  the  foot-plate  of  the  stapes,  and  where  the 
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defect  in  hearing  is  therefore  due  solely  to  disturbance  in 
the  function  of  the  structures  in  the  cochlea. 

In  the  first  group  of  cases,  where  the  defect  in  hearing  is 
due  solely  to  the  fixation  of  the  foot-plate  of  the  stapes,  the 
diagnosis  from  nerve  deafness  presents  no  difficulties  for 
even  in  the  incipient  stages  of  this  process,  and  where  the 
defect  in  hearing  for  the  voice  is  but  slight  the  interference 
with  the  action  of  the  stapes  already  produces  the  prolonga- 
tion of  the  bone  conduction,  the  shortened  positive,  or  even 
negative  Rinne,  and  the  elevation  of  the  threshold  for  the 
perception  of  the  lower  tones  which  are  characteristic  of  an 
obstruction  in  the  conducting  mechanism.  In  nerve  deaf- 
ness just  the  opposite  reactions  are  found.  Here  the  dura- 
tion of  bone  conduction  is  more  or  less  shortened,  provided 
both  ears  are  involved.  The  Rinne  is  always  positive,  when 
the  tuning  fork  can  be  heard  at  all,  except  of  course  in 
those  cases  of  nerve  deafness  which  are  limited  to  one  ear 
where  the  Rinne  will  be  negative,  provided  the  defect  in 
hearing  is  at  all  marked.  In  partial  nerve  deafness,  too,  the 
defect  in  hearing  is  limited,  as  a  rule,  to  the  upper  part  of 
the  scale,  although  of  course  it  is  not  impossible  in  nerve 
deafness  to  have  a  disturbance  limited  to  the  upper  coils 
oi  the  cochlea  with  a  defect  for  the  lower  tones  while  the 
higher  tones  will  still  be  heard  normally. 

In  the  second  group  of  otosclerotic  cases,  where  in  addi- 
tion to  the  defect  in  hearing  produced  by  fixation  of  the 
foot-plate  of  the  stapes,  there  is  also  a  more  or  less  exten- 
sive defect  due  to  involvement  of  the  structures  in  the  coch- 
lea, the  diagnosis  is  often  by  no  means  so  clear.  This  is 
particularly  true  in  those  advanced  cases  where  the  laby- 
rinthine deafness  is  extensive,  a  condition  to  which  the  term 
disacousis  has  been  applied. 

The  underlying  pathologic  process  in  otosclerosis,  the 
spongifying  of  the  bony  capsule  of  the  labyrinth,  while  be- 
ginning in  most  of  the  cases  in  the  immediate  neighbor- 
hood of  the  fenestra  vestibuli  and  in  this  way  producing 
usually  an  early  fixation  of  the  foot-plate  of  the  stapes,  is 
not  always  restricted  to  this  part  of  the  labyrinth  capsule. 
The  same  change  may  take  place  in  other  parts  of  the  cap- 
sule as  well,  producing  as  .we  have  already  pointed  out  the 
disturbance  in  equilibrium,  when  the  vestibular  part  of  the 
capsule  is  involved.    In  the  same  way,  apparently,  disturb- 
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ances  in  the  function  of  the  organ  of  Corti  are  produced 
when  the  adjacent  capsule  of  the  cochlea  becomes  involved 
in  this  spongifying  process.  These  disturbances  in  the 
cochlea  appear  to  be  circumscribed,  and  limited  in  a  meas- 
ure at  least  to  the  areas  in  the  cochlea  in  more  or  less  close 
relation  to  the  part  of  the  capsule  involved.  It  is  probably 
in  this  way  we  have  produced  in  most  of  the  typical  cases 
of  otosclerosis,  even  in  the  incipient  stages,  a  defect  for  the 
higher  notes  of  the  Galton  whistle,  because  that  part  of  the 
organ  of  Corti  stimulated  by  the  higher  notes  of  the  Galton 
whistle  lies  under  the  promontory  in  close  relation  to  the 
fenestra  vestibuli,  in  other  words,  in  close  relation  to  the 
part  of  the  labyrinth  capsule  involved  in  the  spongifying 
process.  Bezold  has  found  cases  of  otosclerosis  with  cir- 
cumscribed defects  in  the  middle  of  the  scale  for  part  of  the 
Galton  whistle,  and  I  have  this  past  year  studied  a  case  of 
probable  otosclerosis  in  which  was  found  a  circumscribed 
tone  island  as  well  as  a  circumscribed  defect  in  the  midst 
of  the  tone  scale. 

With  the  knowledge  of  the  fact  that  in  otosclerosis  the 
disease  of  the  capsule  of  the  labyrinth  is  not  always  limited 
to  the  region  of  the  fenestra  vestibuli,  but  may  spread  more 
or  less  extensively  throughout  the  capsule  of  the  cochlea, 
producing  a  loss  of  function  of  the  part  involved,  we  can 
readily  understand  these  cases  of  disacousis  where  in  addi- 
tion to  the  defect  in  hearing  produced  by  the  fixation  of 
the  foot-plate  of  the  stapes  there  exists  a  more  or  less  ex- 
tensive involvement  of  the  capsule  of  the  cochlea  with 
symptoms  of  nerve  deafness.  These  cases  fall  naturally 
into  two  groups :  first,  those  cases  where  in  addition  to  the 
defect  in  hearing  produced  by  the  fixation  of  the  stapes 
there  is  a  defect  due  to  a  more  or  less  extensive  involve- 
ment of  the  basal  coil  of  the  cochlea.  In  these  cases  we 
will  find  in  addition  to  the  elevation  of  the  lower  tone  limit 
a  more  or  less  extensive  defect  for  the  higher  notes  of  the 
Galton  whistle,  yet  the  Rinne  will  be  found  to  be  negative 
and  there  will  be  found  a  prolongation  of  the  bone  conduc- 
tion. 

The  left  ear  in  the  following  case  is  an  example  of  this 
group.  Mr.  B.,  54  years  old.  His  father's  mother  was  deaf 
for  many  years.  His  father  had  a  sister  70  years  of  age, 
who  was  quite  deaf.    Of  her  six  children  two  are  somewhat 
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hard  of  hearing-.  The  patient's  father  began  to  be  troubled 
with  impaired  hearing  at  the  age  of  25.  He  lived  to  be  73 
years  old,  and  suffered  for  many  years  from  severe  deaf- 
ness. The  patient  has  one  sister  44  years  of  age,  who  has 
been  hard  of  hearing  for  fifteen  years.  He  has  one  brother 
50  years  old,  whom  I  have  examined,  who  is  suffering  from 
an  advanced  stage  of  otosclerosis  with  more  or  less  exten- 
sive nerve  deafness,  as  evidenced  by  a  marked  defect  in  the 
upper  part  of  the  scale.  The  patient  himself  began  to  no- 
tice loss  of  hearing  when  he  was  14  years  old,  first  in  the 
right  ear,  but  later  in  both.  He  has  always  had  some  tinni- 
tus aurium,  much  worse  in  previous  years  than  lately,  and 
Paracusis  Willisi  is  very  strongly  developed.  -An  examina- 
tion found  the  drum  membrane  practically  normal  with 
slight  thickening,  and  the  Eustachian  tubes  normal. 
Whisper  could  not  be  heard  in  either  ear.  Spoken  voice 
"28"  heard  somewhat  clearer  in  left  ear.  In  the  Weber  test 
the  A  fork  is  lateralized  indistinctly  to  the  left  ear.  The 
Schwabach  test  shows  marked  prolongation  of  bofle  con- 
duction. Rinne  for  the  a*  fork  is  strongly  negative  for  both 
ears.  The  lower  tone  limit  for  right  ear  is  30  d.v.  There 
appears  to  be  in  this  ear  an  indefinitely  limited  defect  in 
the  scale  between  h  and  c*,  *and  a  well  marked  tone  island 
from  c*  up  to  mark  "14"  on  the  Edelmann-Galton  whistle. 
From  "14"  to  upper  limit  there  is  a  total  defect.  In  the  left 
ear  the  lower  tone  limit  is  40  d.v.  All  tones  above  40  are 
heard  up  to  mark  "11"  on  the  Edelmann-Galton  whistle. 
Above  "11"  there  exists  a  total  defect.  In  this  case  the 
defect  in  the  lower  part  of  the  scale,  that  caused  by  the 
ankylosis  of  the  stapes,  is  greater  in  the  left  than  in  the 
right  ear.  but  the  defect  throughout  the  scale  and  at  the 
upper  limit,  that  caused  by  the  involvement  of  the  cochlea, 
is  more  extensive  in  the  right  ear.  The  result  is  that  the 
patient  relies  on  the  left  ear  exclusively  for  hearing,  and  it 
is  to  this  ear  that  the  bone  conduction  is  lateralized  in  the 
Weber  test. 

The  secoad  group  of  cases  of  disacousis  includes  those 
where  in  addition  to  the  defect  in  hearing  produced  by  the 
fixation  of  the  foot-plate  of  the  stapes  and  the  loss  of  hear- 
ing for  the  higher  tones  produced  by  the  spongfifying  of 
the  promontory  there  exists  extensive  nerve  deafness 
throughout  the  middle  of  the  scale,  evidently  because  of  the 
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involvement  of  the  capsule  of  the  cochlea  at  a  distance  from 
the  oval  window.  The  right  ear  in  the  case  just  cited  is  an 
illustration  of  this  group.  The  functional  tests  in  these 
cases,  provided  the  hearing  in  the  opposite  ear  is  gone  or 
both  ears  are  similiarly  involved,  may  give  all  the  typical 
reactions  due  to  nerve  deafness,  that  is  a  pronounced  de- 
fect in  the  upper  part  of  the  scale  for  the  Galton  whistle, 
a  shortened  bone  conduction,  and  a  positive  Rinne  for  the 
a^  fork  and  in  addition  there  will  be  the  marked  elevation 
of  the  lower  tone  limit  due  to  the  fixation  of  the  stapes. 
Whether  the  Rinne  will  be  positive  or  negative  in  such 
cases  depends  upon  whether  the  deafness  for  the  particular 
fork  used  in  making  the  test  is  part  of  the  defect  in  hearing 
resulting  from  the  fixation  of  the  stapes,  or  whether  the 
deafness  for  this  fork  is  the  result  of  disturbance  in  the 
cochlea  due  to  the  spongifying  of  its  bony  capsule.  In  the 
first  case  the  Rinne  will  be  negative  while  in  the  latter  it 
will  be  positive.  This  also  applies  to  the  results  obtained 
in  making  the  Schwabach  test.  The  duration  of  bone  con- 
duction may  be  prolonged  or  shortened,  depending  on 
whether  the  defect  for  the  fork  used  is  caused  by  the  fixa- 
tion of  the  stapes  or  by  changes  in  the  structures  in  the 
cochlea.  When  these  facts  are  kept  in  mind  we  can  readily 
understand  the  explanation  of  such  results  as  a  prolongation 
of  bone  conduction  for  the  A  fork  and  at  the  same  time  a 
shortening  of  bone  conduction  and  a  positive  Rinne  for  the 
a^  fork  in  the  same  case,  a  result  not  infrequently  met  with. 

We  come  now  to  the  third  general  group  of  otosclerotic 
cases,  those  cases  where  the  foot-plate  of  the  stapes  has  re- 
mained free,  and  where  the  spongifying  of  the  capsule  of 
the  cochlea  has  produced  more  or  less  extensive  nerve  deaf- 
ness. 

Siebenmann  was  the  first  to  report  the  postmortem  find- 
ings in  such  a  case  where  the  functional  tests  indicated 
nerve  deafness,  and  where  foci  of  spongifying  in  the  capsule 
of  the  cochlea  established  the  diagnosis  of  otosclerosis. 

The  diagnosis  of  these  cases  from  the  other  causes  of 
nerve  deafness  cannot,  with  our  present  knowledge,  usual- 
ly be  made.  In  some  of  these  cases,  however,  the  diagnosis 
of  otosclerosis  can  still  be  made  with  a  reasonable  degree 
of  certainty.    One  such  case  I  presented  before  the  Chicago 
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Laryngological  and  Otological  Society  in  1903.'  This  case 
was  brierty  as  follows:  A  young  man,  27  years  old,  a  uni- 
versity student,  general  health  gcxxl,  no  previous  general 
illness,  and  no  history  of  syphilis,  began  three  years  pre- 
vious to  detect  insidious  development  of  tinnitus  aurium 
and  defect  in  hearing,  first  in  one  ear,  but  after  a  few  months 
involving  both  ears.  There  was  complete  absence  of  any 
evidence  of  middle  ear  catarrh.  The  membrana  tympani 
in  both  ears  was  (|iiit<.  normal,  but  showed  in  a  most  char- 
acteristic manner  the  reddish  glow  transmitted  from  the 
wall  of  the  promontory,  which  Schwartze  first  pointed  out 
as  characteristic  of  otosclerosis.  Here  we  have  a  history 
with  symptoms  and  physical  findings  typical  of  otosclerosis 
yet  the  functional  tests  discovered  the  findings  typical  of 
an  involvement  of  the  inner  ear.  They  were  as  follows: 
Whispered  voice  heard  in  the  right  ear  only  when  close 
to  the  meatus,  in  the  left  ear  at  six  inches  from  meatus. 
The  Weber  test  lateralized  in  the  left  or  better  hearing  ear. 
The  duration  for  bone  conduction  was  markedly  shortened 
and  the  Rinne  was  positive.  The  a*  fork  (64  d.v.)  was 
heard  by  air  conduction  normally  in  both  cars,  while  the 
hearing  for  the  c*  fork  was  markedly  shortened.  From  the 
history  of  this  case  with  the  physical  findings  and  the  re- 
sults of  the  functional  tests  I  believe  the  diagnosis  of  oto- 
sclerosis was  justified,  the  spongifying  process  having  in- 
volved extensively  the  basal  coil  and  e\»en  the  wall  of  the 
promontory,  as  shown  by  the  presence  of  Schwartze's 
symptom,  producing  the  typical  picture  of  nerve  deafness, 
but  leaving,  up  to  that  time,  the  foot-plate  of  the  stapes 
free,  and  therefore  giving  none  of  the  results  of  obstruction 
in  the  conducting  mechanism  so  characteristic  of  the  usual 
case  of  otosclerosis. 

I  have  studied  another  case  this  past  year  where  the 
functional  examination  shows  an  extensive  involvement  of 
the  cochlea,  and  yet  where  the  absence  of  any  constitution- 
al disease  that  is  known  to  produce  labyrinthine  deafness, 
and  the  fact  that  the  process  was  an  insidious  one,  coming 
on  before  the  age  of  20.  when  taken  with  the  fact  that  a 
brother  had  developed  the  same  type  of  deafness,  coming 
on  in  exactly  the  same  way,  led  me  to  believe  that  we  had 
probably  to  deal  with  otosclerosis  in  which  the  basal  coil  of 
the  cochlea  was  involved  without  producing  any  interfer- 
ence with  the  foot-plate  of  the  stapes.' 
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The  diagnosis  of  otosclerosis  with  fixation  of  the  stapes 
from  deafness  due  to  middle  ear  disease  can,  as  a  rule,  be 
readily  made.  Whenever  there  is  found  a  normal  drum 
membrane  and  Eustachian  tube  in  a  case  of  insidious  de- 
velopment of  deafness  where  the  functional  tests  show  an 
interference  with  the  conducting  mechanism,  such  as  a 
prolongation  of  bone  conduction,  a  negative  Rinne,  and  a 
decided  elevation  of  the  lower  tone  limit,  the  diagnosis  of 
otosclerosis  is  justified. 

In  the  incipient  cases  of  otosclerosis,  where  the  defect  in 
hearing  is  still  only  slightly  developed,  the  question  will 
sometimes  arise  whether  this  defect  might  not  be  due  to 
an  adhesive  middle  ear  catarrh  in  which  the  alteration  of 
the  drum  membrane  is  so  slight  as  to  be  scarcely  dis- 
cernible. Yet  in  these  incipient  cases  the  diagnosis  of  oto- 
sclerosis can  often  still  be  made  with  a  reasonable  degree 
of  certainty  by  finding  the  evidences  of  obstruction  in  the 
conducting  mechanism,  the  prolongation  of  bone  conduc- 
tion and  the  elevation  of  the  lower  tone  limit,  developed 
out  of  proportion  to  the  degree  of  deafness. 

It  is  often  claimed  that  a  diagnosis  of  otosclerosis  in 
these  incipient  cases  can  be  made  by  noting  the  absence  of 
improvement  in  hearing  after  inflation,  whereas  in  begin- 
ning deafness  due  to  catarrh  of  the  middle  ear,  considerable 
improvement  after  inflation  is  usually  noted.  This  test 
cannot  always  be  relied  upon,  as  one  occasionally  finds 
considerable  improvement  in  hearing  after  inflation  in  these 
cases  of  beginning  otosclerosis,  where  the  foot-plate  of  the 
stapes  is  still  apparently  not  firmly  fixed  by  ankylosis.  I 
have  under  observation  now  a  young  woman  who  consulted 
me  a  few  years  ago  because  of  beginning  deafness  and  tin- 
nitus aurium.  After  making  an  examination  a  diagnosis 
of  incipient  otosclerosis  was  made,  yet  in  this  case,  afte- 
half  a  dozen  inflations  with  massage  of  the  ossicles,  the 
hearing  improved  for  the  whispered  voice  from  2  feet  to 
9  feet  in  the  one  ear  affected  at  that  time.  The  subsequent 
history  has  shown  conclusively  that  the  diagnosis  of  oto- 
sclerosis was  correct,  although  the  improvement  in  hear- 
ing continued  for  the  greater  part  of  a  year  before  the 
progress  in  the  condition  overcame  the  temporary  loosen- 
ing up  of  the  stapes  thus  brought  about. 

Still  more  difficult  of  diagnosis  than  these  incipient  cases 
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are  those  cases  where  an  otosclerosis  develops  on  top  ol 
some  previous  middle  ear  disease.  Anything  like  a  posi- 
tive diagnosis  in  such  cases  is  usually  out  of  the  question. 
Still  otosclerosis  may  be  suspected  in  spite  of  the  presence 
of  alterations  in  the  membrana  tympani  where  the  develop- 
ment of  the  deafness  is  an  insidious  one,  coming  on  in  early 
life,  and  where  the  functional  tests  show  in  proportion  to 
the  de{^ree  of  deafness  an  exaggerated  prolongation  of  the 
bone  conduction  and  negative  Rinne,  together  with  a 
marked  elevation  of  the  threshold  of  hearing  for  the  lower 
tones  and  a  well-developed  defect  for  the  higher  notes  of 
the  Galton  whistle.  The  diagnosis  of  otosclerosis  will  be 
all  the  more  certain  in  such  cases  when  the  history  shows 
other  cases  of  deafness  in  the  same  family  coming  on  in- 
sidiously in  middle  life  and  resulting  finally  in  profound 
loss  of  hearing. 

With  the  knowledge  that  the  process  known  as  otosclero- 
sis or  spongifying  of  the  capsule  of  the  labyrinth  is  by  no 
means  restricted  to  producing  bony  ankylosis  of  the  foot- 
plate of  the  stapes,  but  that  there  occurs  at  times  a  more  or 
less  extensive  involvement  of  the  capsule  of  the  cochlea, 
producing  symptoms  of  nerve  deafness,  as  well  as  of  deaf- 
ness due  to  fixation  of  the  stapes,  the  problem  of  diagnosis 
becomes  at  times  one  of  the  most  difficult  in  the  whole  field 
of  otology. 

On  the  other  hand,  as  I  have  attempted  to  bring  out  in 
this  paper,  with  the  knowledge  we  now  have  of  the  pathol- 
ogy of  this  condition,  the  manner  of  onset,  and  the  asso- 
ciated clinical  symptoms,  the  diagnosis  of  otosclerosis  not 
only  from  nerve  deafness,  but  from  other  conditions  pro- 
ducing obstruction  in  the  conducting  mechanism,  can  usual- 
ly be  made  with  all  the  positiveness  which  any  problem  in 
diagnosis  permits. 
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XXVII. 

THE  NON-ACOUSTIC  FUNCTIONS  OF  THE  LABY- 
RINTH:     A     REVIEW     OF     OUR     PRESENT 
KNOWLEDGE  OF  THE  ORGANS  OF  STATIC 
AND  DYNAMIC  EQUILIBRIUM.* 

By  Percy  Fridenberg^  M.  D., 

New  York. 

In  presenting  to  this  body  a  compilation  and  abstract  of 
the  work  of  others  in  the  form  of  an  historical  review  and 
a  formulation  of  our  present  knowledge  of  the  function  of 
the  inner  ear  in  relation  to  equilibrium  and  orientation,  I 
feel  the  requirement  of  justification.  My  plea  is  the  sub- 
ject itself,  which  is  one  of  increasing  interest  and  growing 
practical  importance.  Incomplete  and  hasty  as  the  review 
must  be  in  the  time  at  my  disposal,  a  sifting  of  the  evidence 
and  a  summing  up  from  the  standpoint  of  practical  otology 
may  not  be  without  value. 

The  history  of  systematic  and  scientific  investigation  of 
the  physiology  of  the  inner  ear  and  especially  of  the  com- 
plex function  of  equilibrium  dates  back  for  over  a  century. 
The  questions  involved  are  so  intimately  related  to  other 
chapters  of  physiology,  notably  of  the  visual  perceptions, 
the  sense  of  space,  direction  and  position,  and  they  are  so 
often  suggested  by  the  practical  experience  of  the  clinic 
and  operating  room,  that  workers  in  the  most  varied  fields 
have  contributed  to  our  present  knowledge.  We  have  the 
exact  and  careful  animal  experiments  of  Purkinje,  Flourens, 
Goltz,  Ewald,  Breuer,  and  many  others ;  the  clinical  obser- 


♦Read  at  the  annual  meeting  of  the  American  Otological 
Society,  June  23-24,   1908. 

The  writer  has  made  free  use  of  the  chapters  on  equilibrium 
and  functional  tests  in  W.  Nagel's  Handbuch  der  Physiologie  des 
Menschen,  Vol.  v,  1905,  and  Geo.  Boeninghaus'  Lehrbuch  der 
Ohrenhellkunde,  Berlin,  1908,  many  passages  being  cited  ver- 
batim, especially  from  the  last  named  excellent  treatise.  The 
anatomic  details  follow  Schwalbe,  Anatomie  der  Sinnes-Organe, 
in  Bardeleben's  Handbuch,  Jena,  1905,  with  modifications  after 
recent  writers. 
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\ations  ofLucae,  Bezold,  Meniere;  the  operative  findings 
of  Schwartze,  Jansen,  Hinsberg,  Passow,  Kipp  and  Bur- 
nett :  the  neurologic  investigations  of  Bechterew  and 
Baginski;  the  patient  elaboration  of  tests  by  v.  Stein, 
Barany.  Krotoschiner,  Koranyi ;  the  studies  of  the  func- 
tional defects  of  deaf-mutes  by  James,  Bezold,  Kreidl, 
Mygind.  and  the  psychologic  applications  and  analyses  of 
Cyon,  Muensterberg  and  Warren,  while  in  the  important 
field  of  visual  efjuiiibration  we  are  indebted  to  Hclmholtz. 
Hering.  Aubert,  Delage  and  a  host  of  physiologists  for  de- 
tailed tests  of  normal  reactions  and  an  arrangement  of  the 
varied  data  on  the  basis  of  uniform  and  simple  principles. 

Within  the  last  ten  years  the  literature  in  this  wide  field 
has  become  so  voluminous  that  its  mere  citation  would  be 
impossible.  It  follows  of  necessity  that  many  investiga- 
tions have  been  omitted  and  others  barely  mentioned  in 
my  review.  I  have  endeavored,  however,  to  do  justice  to 
the  subject  by  paying  most  attention  to  fuftdamental  ad- 
vances both  in  theory  and  practice  and  to  the  work  of  those 
investigators  whose  original  experiments  and  observations 
have  been  most  valuable. 

The  advance  of  clinical  otology  and  particularly  of  its 
surgical  branch  has  of  late  been  striking  and  gratifying. 
One  of  the  most  important  conquests  has  been  the  sys- 
tematization  of  operative  indications  and  technic  in  the 
surgical  diseases  of  the  middle  and  inner  ear  and  their  not 
infretjuent  intracranial  complications.  Many  theoretical 
questions  in  diagnosis  and  symptomatolog>'  have  been 
answered,  and  many  anatomic  minutiae  learned,  by  the 
findings  at  operation  and  by  the  results,  negative  and  posi- 
tive, of  surgical  intervention.  For  the  purposes  of  the  aural 
surgeon  the  possibility  of  the  application  of  all  symptom 
interpretation,  and  of  all  diagnostic  methods  will  depend  in 
the  last  analysis  on  the  degree  to  which  they  conform  with 
and  explain  the  manifestations  of  disease  in  actual  prac- 
tice. While  we  must  admit  this  without  reserve,  there  can, 
I  think,  be  no  doubt  of  the  value  of  continued  study  of  func- 
tion and  its  disturbance  from  the  experimental  theoretic 
side,  no  doubt  that  an  elaboration  and  critical  analysis  of 
all  rationally  scientific  methods  will  be  of  eventual  service 
to  the  practitioner,  and  that  the  final  result  of  accurate  and 
painstaking  investigations    in  laboratory    and    clinic    will 
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bring  theory  and  practice  into  much  desired  accord  and 
correspondence.  The  study  of  the  functions  of  the  inner 
ear  and  the  systematization  of  functional  tests  is  by  no 
means  complete,  but  enough  has  been  done  to  show  that 
we  are  moving  in  the  right  direction.  The  objections 
which  have  been  raised  to  the  errors  inherent  in  this  or 
that  test,  the  exceptions  to  minor  points  of  this  or  that 
theory  are  details,  not  fundamental,  and  cannot  invalidate 
the  principles  involved  nor  prevent  their  eventual  applica- 
tion. In  fact,  the  practical  objections  of  competent  clin- 
icians and  surgeons  can  only  serve  a  good  purpose  in  cor- 
recting errors  while  they  stimulate  anew  the  search  for  the 
truth. 

BIOLOGIC    BASIS  OF   EQUILIBRIUM^   TROPISMS. 

A  study  of  that  complex  of  sensations  and  reflexes,  of 
inhibitions  and  innervations,  of  conscious  adjustment  and 
automatic  correction  which  is  summed  up  and  comprised 
in  the  term  equilibrium,  may  be  facilitated  by  reference  to 
the  simpler  conditions  existing  .at  a  lower  level  of  struc- 
tural and  functional  development.  Biology  has  shown  that 
there  is  present,  and  possibly  inherent,  in  all  forms  of  mul- 
ticellular life,  a  tendency  to  show  definite,  and  apparently 
purposeful  reactions,  so-called  somatic  reactions,  to  a  large 
number  of  cosmic  influences.  In  contradistinction  to  the 
visceral  reflexes,  which  have  to  do  with  the  internal  organs 
and  their  functional  response  to  stimuli  in  the  form  of  such 
acts  as  swallowing,  breathing  and  so  on,  these  so-called 
somatic  reactions  consist  in  changes  of  position  or  attitude 
and  may  be  produced  by  a  number  of  agencies.  As  these 
agencies  evidently  act  as  stimuli,  and  the  response  motion 
has  the  eflfect  of  altering  the  relation  of  the  position  of  the 
organism  to  the  source  of  stimulation,  these  changes  have 
been  grouped  under  the  title  of  "tropisms,"  or  turnings  in 
a  wider  sense,  and  meaning  not  so  much  a  rotation  as  a 
movement  toward  or  away  from  the  source  of  irritation 
It  has  been  shown,  notably  by  Loeb  and  his  school,  that 
there  is  a  uniform  tendency  to  react  to  darkness  and  light 
by  somatic  alterations  (heliotropism)  ;  to  gravitation  (g€0- 
tropisms),  to  electrical  current  (galvanotropism),  and  to 
heat  as  well  as  to  mechanically  produced  air  vibrations 
(rhythmotropism).     The  varied   changes   of  attitude   and 
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position  can  all  be  reduced,  teleologically,  to  a  simple  for- 
mula or  principle,  the  gist  of  which  is  that  a  final  optimum 
of  fKjsition  is  secured  for  the  organism.  This  optimum  may 
differ  for  variolis  genera,  species,  and  even  individuals,  but 
it  is  generally  characteristic  and  imposed  by  the  needs  of 
the  particular  class,  and  by  the  desiderata  of  equal  sym- 
metrical innervation  and  a  maximum  saying  of  sensory  as 
well  as  motor  energy. 

With  increased  complexity  of  structure  and  a  differentia- 
tion of  the  body  form  into  head  and  trunk,  upper  and  low- 
er, or  abdominal  and  dorsal  aspects,  the  somatic  reactions 
to  gravity  become  more  and  more  accurate  and  delicate, 
and  finally  produce  characteristic  positions  of  balance  and 
equilibrium  both  at  rest  (static)  and  in  motion  (dynamic). 
In  higher  animals,  these  automatic  adjustments  are  found 
to  be  influenced  by  volition  and  as  the  cerebral  hemispheres 
develop  in  the  ascending  series  of  animals,  phylogenetical- 
ly.  there  is  evident  an  ever  increasing  domination,  through 
inhibition  and  active  innervation,  by  the  will  and  by  intel- 
lect. The  highest  stage  of  this  domination,  notably  in  man, 
includes  the  recognition  of  a  summation  of  subjective  sen- 
sations of  an  ego,  as  opposed  to  an  objective  something 
outside  produced  by  a  systematized  externalization  of  percep- 
tions. This  process  it  is  which  finally  produces  the  con- 
ception-complex of  ideal  space  or  direction  to  which  we  un- 
consciously refer,  and  with  which  we  compare  our  mo-, 
tions  and  sensations.  Association,  memory  and  habit 
combine  to  prqduce  nerve  paths  of  least  resistance  and  to 
produce  in  sensory  organs  and  cerebral  centers  so-called 
local  signs,  which  may  be  defined  briefly  as  definite  con- 
ceptions of  the  relation  of  external  agencies  as  cause,  with 
subjective  sensations  as  effect.  Thus  we  have  retinal  local 
signs  corresponding  to  different  eye  p>ositions,  and  to  differ- 
ent degrees  of  innervation  of  the  ocular  mu.scles.  to  accom- 
modative states  and  to  various  points  in  space ;  cerebral 
local  signs  for  all  these  data  and  for  all  of  the  varied  sen- 
sory perceptions. 

FACTORS  OF  EQUILIBRIUM. 

The  adjustment  of  the  individual  to  space,  equilibrium, 
and  his  recognition  of  that  adjustment,  orientation,  is.  in 
man  at  least,  a  complex  function.     Touch  and  sight,  muscle 
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sense,  in  its  widest  meaning,  sensations  of  pressure  or  ten- 
sion, of  lightness  or  heaviness,  in  tendons,  joints  and  vis- 
cera, as  well  as  the  feelings  produced  by  consciousness  of 
changes  or  states  of  hyperemia  and  anemia,  all  play  a  part. 
Nagel  has  shown  that  many  of  these  agencies  act  so  auto- 
matically that  they  may  not  enter  fully  into  our  conscious- 
ness, and  special  adaptations  of  conditions  are  required  to 
exclude  one  or  the  other  in  the  attempt  to  analyze  and  ex- 
plain a  single  one.  In  fact  it  has  been  questioned  whether 
this  function  of  balance  is  a  sense  at  all  and  whether  it  is 
not  rather  to  be  considered  as  an  unconscious  judgment-re- 
action of  the  sentient  organism  to  the  sum  of  sensory  im- 
pressions. This  question  is  of  psychologic  rather  than 
practical  importance,  and  it  has  been  found  possible  to 
make  a  fairly  accurate  and  complete  analysis  of  the  func- 
tions of  each  factor.  The  part  played  by  the  visual  organ 
has  been  studied  with  special  ingenuity  and  exactness,  and 
the  work  of  Helmholtz,  Heryng,  Aubert,  Fechner  and  many 
others  has  finally  given  us  a  clear  idea  of  the  ocular  func- 
tion in  space  perception. 

Stated  very  briefly  and  generally,  there  is  a  definite  and 
constant  reaction  to  visual  stimuli,  having  as  its  object  the 
production  of  an  optimum  position  of  the  eye-ball  and  clear 
central  vision  of  external  objects  by  means  of  macular  fix- 
ation. This  is  expressed  by  a  tendency  to  preserve  the  re- 
lation between  verticality  of  the  corneal  meridian  with 
verticality  of  external  objects,  to  compensate  for  inclina- 
tion of  these  objects  by  an  opposite  inclination  of  the  cor- 
nea, and  secondarily  but  necessarily,  of  the  retinal  merid- 
ians. This  correction  is  automatic  and  unconscious,  and 
is  complete  for  small  degrees  of  inclination  below  10°,  that 
is,  for  alterations  below  the  limit  of  perception.  It  is 
rather  striking  that  this  correction  fails  at  a  point  where, 
as  we  shall  see,  another  sensory-motor  mechanism  is 
brought  into  play  by  the  mechanical  conditions  arising  with 
higher  degrees  of  inclination. 

Fixation  of  objects  at  rest,  a  second  and  important  factor 
of  space  perception,  is  a  summation  of  all  the  ocular  mo- 
tions necessary  to  produce  clear  macular  vision.  The  posi- 
tion of  the  fixed  object  is  unconsciously  judged  not  only  by 
the  stimulation-sense  of  the  muscles  engaged  in  fixation, 
but  by  a  reference  to  the  sense  of  position  in  our  own  bod- 
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u  -  1  111.  re  IS  here  a  definite  interrelation  of  the  subjective 
and  objective,  objects  being  referred  to  the  known  or  felt 
position  of  the  subject,  and  the  position  of  the  subject  also 
judged,  at  least  in  part,  by  known  positions,  known  that  is 
from  experience  with  objects  in  the  external  world.  Fixa- 
tion of  moving  objects  also  follows  an  instinctive  tendency 
to  bring  them  into  the  range  of  macular  fixation.  In  the 
case  of  definite  motions,  that  of  objects  progressing  through 
space  in  one  and  the  same  direction,  we  can  recognize  two 
main  divisions  of  eye  motions.  First,  a  rapid  associated 
turning  of  the  eyes  toward  the  source  of  the  moving  ob- 
jects, that  is  against  their  direction,  real  or  supposed,  for 
the  purpose  of  catching  that  object  on  the  macula.  This 
motion,  as  has  been  shown  by  numerous  experiments,  is 
not  associated  with  vision.  In  fact  during  this,  recovery 
or  compensation  leap  (the  "Einstellung"  of  the  Ciermans). 
there  is  no  clear  vision  whatever.  The  second  motion  is  in 
the  direction  of  the  moving  object  and  consists  in  keeping 
step  with  it,  as  it  were,  so  that  it  is.  always  in  the  line  of 
sharpest  vision.  As  this  motion  is  regularly  and  invariably 
associated  with  a  definite  form  of  motion  in  external  ob- 
jects, its  production,  by  any  means  whatever,  will  produce 
a  sensation  of  such  motions.  It  has  also  been  shown  that 
our  knowledge  of  subjective  motion  is  largely  dependent 
on  the  feeling  of  eye-muscle-motion  which  accompanies  the 
change  of  position  in  external  objects.  Numerous  illusions 
of  motion  are  due  to  apparent  changes  in  the  position  of 
external  objects.  VVe  are  all  familiar  with  the  false  sensa- 
tion of  moving  in  an  opposite  direction  when  in  a  stationary 
railroad  train  past  whose  windows  a  train  of  cars  is  slowly 
moving.  We  are  largely  dependent  on  our  eyes  for  our 
habitual  sensations  of  motion  and  change  of  position,  and 
when  deprived  of  these,  as  in  the  dark,  our  sense  of  motion 
direction  may  be  greatly  diminished.  This  is  particularly 
true  of  rotation-motions  and  the  lying  position.  Progres- 
sive motion,  forward  or  backward,  in  the  erect  position,  is 
uniformly  attended  by  sensations  of  resistance  or  friction 
between  the  body  and  its  support.  The  absence  of  these 
tactile  and  visceral  sensations,  or  their  changed  relations 
to  our  experience,  accounts  for  the  ease  with  which  we  can 
be  misled  as  to  the  direction  in  which  we  are  moving  when 
lying  down,  as  at  night  in  a  sleeper  or  on  shipboard. 
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Besides  the  definite  subjective  sensations  produced  by 
changes  of  position,  we  note  definite  somatic  reactions, 
"speciaHzed  tropisms,"  we  might  call  them,  having  as  their 
conscious  or  automatic  object  the  restoration  of  balance, 
i.  e.,  the  regaining  of  the  optimum  position,  which  we  may 
assume  is  normally  and  habitually  occupied.  This  adjust- 
ment is  in  the  nature  of  a  correction  or  compensation.  It 
depends  upon  muscle  motions,  largely  involuntary  and  re- 
flex, brought  into  action  by  sensations  of  lack  or  loss  of  bal- 
ance. It  is  significant  for  the  safety  of  the  organism  that 
disturbances  of  the  motor  arc  of  this  mechanism  do  not 
vitally  affect  or  seriously  interfere  with  balance.  Differ- 
ences of  muscle  strength  for  instance,  in  the  two  sides,  even 
marked  irregularities,  such  as  a  flat  foot  or  a  sprained  ankle, 
do  not  cause  loss  of  equilibrium.  There  is  probably  uncon- 
scious adjustment  for  these  factors,  as  there  is  for  the  un- 
equal strength  of  right  and  left  hand  when  both  are  used 
together  in  pulling  or  pushing.  The  sensory  component,  on 
the  other  hand,  is  of  the  greatest  importance,  as  it  is  through 
the  sensations  of  resistance  that  the  varying  degrees  of  mus- 
cle innervation  are  called  into  action,  and  as  a  matter  of 
fact,  disturbances  of  sensation,  anesthesias,  are  particularly 
apt  to  cause  confusion  in  somatic  reaction  for  the  preserva- 
tion of  equilibrium. 

THEORIES  OP  THE  FUNCTIONS  OF  THE  LABYRINTH. 

The  striking  anatomic  peculiarities  of  the  structures  of 
the  inner  ear,  the  snail-shell  whorls  of  the  cochlea,  the 
regular  curves  and  geometric  arrangement  of  the  semi- 
circular canals,  and  the  suggestion  of  complex  function  and 
of  necessary  purpose  afforded  not  only  by  structure  but  by 
their  presence  thrpughout  a  long  range  of  the  animal  king- 
dom, attracted  early  attention  and  inspired  investigation, 
while  they  seemed  to  hold,  as  it  were,  within  themselves 
the  answer  to  the  riddle  of  their  meaning.  The  arrange- 
ment of  the  canals,  particularly,  in  three  principal  dimen- 
sions of  space  was  at  once  felt  to  be  of  fundamental  signifi- 
cance, and  from  the  earliest  years  of  modern  scientific  in- 
vestigation we  find  this  special  relation  as  the  starting  point 
of  theory.  The  most  obvious  connection  was  that  with  au- 
dition, and  it  was  assumed    that    the    three    semicircular 


NOV- V... I  STIC   FUNCTIONS  OF  THE   I,a»VmtvTH.  677 

canals  mediated  sensations  of  sound  coming  m  any  of  the 
three  main  directions  corresponding  to  their  axis,  or  ana- 
lyzed at>'pical  sound  directions  by  proportional  representa- 
tion in  the  three  dimensions.  This  theory  crops  up  at  in- 
tervals in  the  history  of  the  investigation  and  has  persisted 
until  the  present  time.  It  is  associated  with  the  names  of 
.Autenrieth  (1802).  Cyon  (1854),  Brueckner  (1888),  Hensen 
(1893).  Many  variations  were  played  on  this  theme. 
The  function  was  thought  to  consist  in  a  destruction  or 
dampening  of  tone-waves  which  had  already  acted  on  the 
auditory  organs,  sensu  strictiori  (Czermak,  1860;  Malinin, 
'  -  .  in  perception  of  noises  as  opposed  to  tones,  i.  e.,  non- 
lie  vibrations  (Schiff,  1857;  Hasse,  1867);  in  percep- 
tion of  muscle  tones  produced  by  contraction  of  head  mus- 
cles and  thus  indirectly  of  position  of  the  head  in  space 
( Bornhardt,  1872);  by  bone  conduction  of  external  sounds 
(Ogston,  1869),  and  with  the  purpose  of  directing  eyes  and 
ear  toward  the  source  of  sound  ( Miinsterberg,  1889).  A 
teleologic  modification  of  this  basic  theory  allowed  the 
inference  that  a  special  sense  of  direction,'  acoustic  stereog- 
nosis.  as  well  as  the  homing  instinct  of  animals  was  medi- 
ated by  this  appartus.  Among  other  theories  which  at- 
tribute a  non-acoustic  function  to  the  labyrinth  we  may 
mention  those  of  Cyon  and  of  Hogyes,  who  believed  that 
the  nerve  terminals  in  the  labyrinth  were  intended  to  pro- 
duce definite  tetanic  positions  of  the  eye  muscles,  the  2x6 
nerve  endings  being  in  communication  with  the  2x6  eye  mus- 
cles for  the  purpose  of  producing  unconscious  eye  positions 
which  are  not  compensatory  but  reflex. 

NGN -ACOUSTIC  THEORY    (BREUER,   MACH,  CRUM    BROWN). 

The  theory  of  a  specific,  equilibristic  function  of  the  laby- 
rinth was  based  almost  from  the  beginning  on  the  results  of 
careful  experiments  on  animals  and  human  beings,  and  ac- 
cordingly progressed  by  slow  and  steady  steps,  rather  than 
by  leaps  and  bounds.  Among  the  earliest  observations  were 
those  of  Purkinje.(1820).  on  rotation  and  vertigo,  and  those 
of  Flourens  (1825)  on  experimental  section  of  the  horizontal 
semicircular  canals.  The  latter  investigator  found  in  doves 
and  rabbits  that  hearing  was  not  affected,  but  that  there 
was  a  typical  disturbance  of  equilibrium,  with  characteristic 
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compensatory  movements  of  the  head  and  body.  Section 
of  the  other  canals  caused  similar  pendulum  motions  of 
the  head  in  the  axis  of  the  injured  canal.  Nearly  fifty  years 
later,  Fr.  Goltz,  in  Strassburg,  took  up  the  forgotten  experi- 
ments of  Flourens  and  repeated  and  extended  them,  show- 
ing that  the  compensatory  motions  were  not  forced  motions 
and  did  not  depend  on  auditory  sensations,  but  were  specific 
sensory  reactions.  The  semicircular  canals  are  the  sense- 
organ  for  the  equilibrium  of  the  head  and  mediately  for 
that  of  the  entire  body.  The  adequate  stimulus  is  the  grav- 
itational pressure  of  the  column  of  endolymph.  A  few  years 
later,  Breuer  and  Mach,  in  Germany,  and  Crum  Brown,  in 
England,  suggested  a  modification  of  the  theory  of  Goltz. 
The  first  named  author  called  attention  to  the  fact  that  the 
mechanical  requirements  of  this  theory  could  only  be  satis- 
fied if  the  semicircular  canals  were  suspended  in  a  medium 
like  air,  of  a  specific  gravity  appreciably  lighter  than  that 
of  the  endolymph,  whereas,  in  fact,  they  are  surrounded  by 
perilymph  which  is  of  about  the  same  density.  The  modi- 
fication of  Breuer  and  Mach  consisted  in  the  hypothesis  of 
endolymph  motion  in  place  of  endolymph  weight-stress  as 
an  adequate  stimulus,  and  this  slight  change  was  the  corner- 
stone of  a  new  structure.  As  the  theory  of  Breuer  and 
Mach  with  its  adaptations  to  advances  in  experimental  and 
clinical  investigation  is  the  most  complete  and  satisfactory 
at  the  present  time,  and  as  most  of  the  clinical  tests  and 
diagnostic  conclusions  are  based  on  acceptance  of  its  funda- 
mental assumptions,  somewhat  more  detailed  consideration 
of  this  theory  may  be  advisable. 

PL.\N  OF  SEMICIRCULAR  CANAL  SYSTEM. 

I  shall  not  tax  your  patience  with  a  description  of  the 
anatomy  of  the  labyrinth  further  than  to  call  attention  to 
the  fact  that  we  have  to  deal  with  a  bilateral,  symmetrical 
structure.  Each  canal  of  a  side  corresponds  in  plane  to  a 
canal  of  the  opposite  side ;  thus  the  two  external  canals  in 
the  horizontal  plane,  the  anterior  or  superior  canal  of  one 
side  with  the  posterior  or  inferior  of  the  other  side.  (Fig. 
1.)  It  will  also  be  noticed  that  the  ampullar  bulbs  of  cor- 
responding canals  are  at  opposite  ends ;  the  ampulla  of  the 
right  horizontal  being  on  the  right,  while  that  of  the  contra- 
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lateral  canal  is  on  the  left ;  the  ampulla  of  the  n^ht  superior 
canal  being  in  front,  above,  and  that  of  its  synergist,  the 
left  inferior,  being  behind,  below.  Furthermore,  the  greater 
part  of  each  canal  is  posterior  to  the  ampulla,  so  that  bear- 
ing in  mind  that  the  entire  system  is  about  on  a  level  an- 
tero-posteriorly  with  the  axis  of  rotation  of  the  head,  any 
rotational  change  will  correspond  to  an  opposite  rotation 
of  the  corresponding  canal.  The  practical  sigfnificance  of 
this  arrangement  will  be  pointed  out  in  the  analysis  of  the 
functional  mechanism  of  the  labyrinth. 

.\N.\TOMV  OF  THE   L.XBVRINTH, 

The  membranous  labyrinth  (Fig,  2)  containing  the 
terminals  of  the  vestibular  branch  of  the  acoustic  nerve  is 
enclosed  in  a  bony  capsule,  the  osseous  labyrinth,  occupy- 
ing the  middle  of  the  petrous  portion  of  the  temporal  bone. 
In  animals  of  the  higher  vertebrate  class  the  structure  is 
very  like  that  in  man.  The  sagittal  axis  of  the  system  is 
directed  inward  at  an  angle  of  about  45°,  and  the  horizontal 
canal  is  not  in  a  horizontal  plane,  but  inclined  backward  at 
about  the  same  angle.*  The  posterior  crura  of  the  two  ver- 
tical canals  on  either  side  join  and  enter  the  utriculus  by  a 
common  port,  so  that  there  are  only  five  openings  instead 
of  six.  Each  canal  has  a  spherical  enlargement,  the  amp- 
ulla, at  one  end.  Within  this  ampulla  we  find  a  prominence 
so  marked  as  almost  to  occupy  the  central  axis  of  the  canal. 
(3n  this  crista  we  find  sen.sory  epithelium  with  long  pliable 
hairs,  not  floatii\g  free  in  the  endolyymph,  being  held  to- 
gether by  a  gelatinous  mass,  the  cupula  terminalis.  At  two 
pf)ints  in  the  membranous  labyrinth  we  find,  respectively, 
a  \  rrtical  and  a  horizontal  collection  of  sensory  epithelium, 
very  similar  in  arrangement  and  structure  to  that  of  the 
ampullae,  the  macula  utriculi  and  macula  sacculi.  The 
hairs  are  shorter  and  stiffer  than  those  of  the  ampullae,  are 
held  together  by  a  stifTer  mass  (otoconium),  which,  how- 
ever is  not  gelat-nous,  but  composed  of  the  so-called 'oto- 
liths   ("statoliths"  according  to   Verworn),  microscopic  crys- 

•Thls  special  arrangement  of  the  so-called  horizontal  canal 
and  of  the  maculae  would  indicate  that  the  erect  position  of  man 
has  not  existed  long  enough  to  influence  these  structures  of  the 
inner  ear.  They  are  still  in  the  same  position  as  those  of  the 
"beasts  of  the  field  which  creep  upon  the  earth." 
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tals  of  carbonate  of  calcium.  The  rest  of  the  wall  of  the 
membranous  labyrinth  has  no  nerve  terminals,  but  gela- 
tinous threads  have  recently  been  traced  by  Breuer  from 
the  wall  of  the  utriculus  to  a  drop-like  accumulation  of  the 
same  material  on  the  otolith  mass  which  they  evidently 
nourish  and  renew.  The  plane  of  the  macula  utriculi  cor- 
responds, to  that  of  the  external  semicircular  canal,  i.  e.,  in 
the  upright  position  it  is  inclined  backward  at  ^bout  45°. 
The  otolith  plate  of  the  sacculus,  under  similar  conditions, 
runs  at  about  the  same  angle  from  above  and  behind,  for- 
ward and  downward,  in  the  anterior  posterior  plane,  i.  e., 
parallel  on  either  side.  In  lower  animals  there  is  a  third 
macula,  the  lagena,  allowing  vertical  displacement  of  the 
otolith  plate,  while  both  utricular  and  saccular  macula  are 
horizontal,  but  at  right  angles. 

NERVE  PATHS  AND  CEREBRAIv  CONTROL. 

The  vestibular  nerve  (Fig.  3)  starts  from  the  ampullae, 
one  branch  (ramus  medius  N.  viii)  from  the  posterior 
ampulla  going  separately  through  the  foramen  singulare 
near  the  meatus  internus,  another  from  the  macula  sacculi, 
superior  ampulla,  and  the  external  ampulla  (first  branch  of 
ramus  superior),  through  the  upper  portion  of  the  terminal 
plate,  and  a  third,  utricular  branch  (second  branch  of  ramus 
superior),  through  its  lower  portion,  through  the  vestibular, 
bipolar  ganglion,  which  according  to  Hensen  is  the  neuro- 
logic nerve  terminal  of  the  vestibular  branch.  The  vesti- 
bular nerve  now  enters  the  pons  and  reaches  the  dorsal 
nucleus  of  the  eighth  nerve  (Deiter's  and  Bechterew's 
nuclei).  Here  the  peripheral  neuron  ends.  The  central 
filaments  can  be  traced  across  around  the  fourth  ventricle 
and  the  tegmentum  or  roof  to  the  tegmental  nucleus,  most 
of  the  fibers  going  to  the  opposite  side.  This  path  brings 
the  vestibular  nerve  into  relation  with  the  anterior  columns 
of  the  cord  and  with  the  abducens.  There  is  no  known  con- 
nection with  the  cerebral  cortex.  The  cerebellar  cortex  is 
intelligible  as  an  indicator  of  degree  of  tonus,  contraction 
and  effort,  in  various  body  muscles,  notably  those  of  eye 
and  lower  extremities,  established  voluntarily  by  the  brain, 
or  by  reflex  from  tactile,  muscle,  visual  and  balance  sense, 
to  preserve  body  equilibrium  and  possibly  reflex  fixation 
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of  external  motion.  In  time  it  would  become,  as  we  know 
of  the  cerebral  cortex,  a  store  house  for  memory-pictures  of 
sensation-states  connected  with  eye-motion,  tactile  impres- 
sions and  muscle  tonus,  in  their  relation  to  balance  and  the 
perception  of  motion,  direction,  rotation  and  the  conception 
of  ideal  space,  and  would  thus  aid  in  regfulating  subjective 
sensations  by  referring  them  to  a  common  standard  of  tra- 
dition, experience  or  memory.  A  discrepancy  of  signals 
received  at  a  given  time,  whether  from  eye.  tactile  or  muscle 
sense,  or  balance  centers  in  labyrinth,  either  with  each 
other  or  with  memory  standards,  would  produce  the  effect 
of  a  contrary  innervation  and  the  markedly  unpleasant  sub- 
jective sensation  of  confusion  which  we  call  dizziness.  The 
unconscious  judgment  factor  in  complex  sensation  of  bal- 
ance and  its  disturbance  in  dizziness  are  shown  by  the  grad- 
ual development  and  increase  during  life  of  the  capacity 
for  both,  the  susceptibility  of  highly  organized  and  trained 
intellects  to  dizziness,  the  comparative  immunity  of  children 
and  stolid,  phlegmatic,  illiterates,  and  the  ease  with  which 
the  sensation  of  disturbed  balance  or  dizziness  can  be  elic- 
ited by  slight  modifications  and  confusions  of  visual  impres- 
sions. This  is  particularly  the  case  with  the  swinging  mir- 
ror which  produces  almost  immediately  a  feeling  of  marked 
vertigo  and  even  nausea. 

The  labyrinth  is  in  connection  with  the  ocular  muscles 
presiding  over  abduction  to  the  same  side,  i.  e.,  external 
rectus  of  the  corresponding  e*ye  and  internal  rectus  of  the 
opposite  eye ;  the  occipital  muscles  and  trunk  muscles  of 
the  same  side  and  with  lateral  rotators  of  the  head  to  the 
opposite  side  (Marikovszky.  1904,  rabbits).  The  connec- 
tion with  the  oculomotor  nuclei  and  the  anterior  horns  of 
the  cord  runs  through  Deiter's  nucleus  (.\dler).  and  the 
central  end  station  for  centripetal  sensory  stimuli  is  situ- 
ated in  the  cerebellum.  According  to  Stefani.  the  cerebel- 
lum is  a  central  organ  whose  activity  is  principally  stimu- 
lated and  maintained  by  impulses  emanating  from  the  laby- 
rinth and  whose  function  consists  in  the  preservation  of 
muscular  tonus  which  is  required  for  the  maintenance  of  a 
stable  body  position  in  normal  equilibrium.  The  cerebellar 
cortex  is  not  to  be  considered  as  the  center  for  sensations 
of  motion  and  position  (Lange,  Nagel).  The  labyrinth,  be- 
sides its  function  in  maintaining  tonus,  mediates  these  sen- 
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sations  and  it  is  to  be  assumed  that  they  have  a  representa- 
tion in  some  cortical  area,  but  this  area  has  not  yet  been 
determined. 

THE    MECHANICS    OF    LABYRINTHINE    FUNCTION    ACCORDING    TO 
BREUER  AND   MACH. 

(Figure  4.) 

With  every  rotation  of  the  head  the  endolymph  contents 
in  the  semicircular  canals  lags  behind  on  account  of  inertia, 
so  that  in  the  canal  corresponding  to  the  plane  of  rotation 
there  is  a  contrary  current  or  pressure  stress  of  lymph, 
which  will  produce  torsion  on  the  terminal  plate  and  the 
cilia  of  the  sensory  epithelium  projecting  into  the  lumen 
from  the  ampulla,  and,  it  is  to  be  assumed,  cause  a  specific 
irritation  of  the  nerve  terminals.  The  axis  of  head-rotation 
will  determine  in  which  associated  pair  of  canals  this  endo- 
lymph motion  will  occur.  In  motions  which  are  not  ex- 
actly in  the  axis  of  any  pair  of  canals,  there  will  be  an  asso- 
ciated action  of  several  pairs.  It  is  evident  that  the 
physical  conditions  for  a  contrary  current  due  to  inertia  are 
satisfied  only  as  long  as  there  is  an  acceleration  of  rotation 
of  a  whole  canal.  After  uniform  rotation  has  been  Insti- 
tuted there  can  be  no  relative  motion  or  disturbance  of  bal- 
ance between  contents,  endolymph  and  canal  wall.  Every 
positive  or  negative  acceleration,  however,  and  particularly 
a  sudden  cessation  of  rotation,  must  produce  a  marked  dis- 
placement of  the  column  of  endolymph,  which  will  continue 
to  move  in  the  direction  of  previous  rotation  (remnant  of 
motion).  The  only  serious  objection  to  this  hypothesis  is 
the  extremely  small  caliber  of  the  canals,  which  in  man  are 
only  0.1  mm.  square.  This  has  been  met  by  the  substitu- 
tion, for  actual  motion  of  the  endolymph,  which  would 
probably  be  neutralized  by  friction  against  so  narrow  a  wall, 
of  a  pressure  state  in  the  lymph  such  as  might  produce  dis- 
tortion in  a  vertical  membrane  hung  up  in  its  course.  The 
crista  projecting  into  the  lumen  of  the  canal  would  repre- 
sent such  a  membrane.     (Fig.  5.) 

Brcuer's  theory  of  the  static  function  of  the  labyrinth,  as 
applied  to  sensations  of  position,  is  based  on  the  assumption 
that  the  otolith  mass  on  the  macula  is  of  so  much  greater 
density  than  the  endolymph  that    various    head    positions 
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must  produce  various  degress  of  pressure  or  stretching  in 
the  sensory  hairs.  With  a  macula  in  the  horizontal  position 
the  macula  would  press  directly  on  the  hairs  which  carry  it. 
In  the  reversed  position,  with  the  otolith  plate  below,  there 
would  be  traction  on  the  hairs.  In  any  intermediate  posi- 
tion of  the  system  there  must  be  distortion  of  the  hairs 
which  would  reach  a  maximum,  say.  when  the  plane  of  the 
otolith  plate  and  that  of  the  macula  were  vertical  in  space. 
The  obvious  and  striking  difference  of  this  mechanism  from 
that  of  the  ampullae  and  canals  lies  in  a  persistence  of  the 
mechanical  conditions  and  of  the  torsional  stimulus  induced 
by  them,  as  long  as  the  position  of  the  system  in  space  is 
unchanged,  while  the  mechanical  influence  on  the  cupula 
in  the  ampulla  takes  place  only  when  there  is  a  change  in 
the  rate  of  motion  of  the  labyrinthine  contents.  This  duplic- 
ity of  function,  or  rather  of  excitation  modus,  will  serve  to 
explain  the  distinction  between  those  sensations  and  re- 
flexes which  are  associated  with  motions,  passive  or  active, 
of  the  head,  and  those  which  are  due  to  permanent  positions 
of  the  head  in  space. 

Experiments  on  lower  animals  in  regard  to  the  function 
of  the  otoliths  or  otocysts,  which  can  be  removed  without 
injury  to  other  parts  much  more  easily  than  the  semicircular 
canals,  show  that  they  are  essential  for  the  maintenance  of 
equilibrium.  Crabs,  squids,  marine  snails  and  other  animals 
deprived  of  these  organs,  swim  on  one  side  or  on  the  back, 
or  in  circles.  These  ^experiments  with  defects  are  supple- 
mented by  one  very  instructive  series  of  irritation  tests. 
Certain  crabs  shed  their  sand  otoliths  at  definite  periods. 
Kreidl  let  crabs  renew  their  otoliths  with  iron  filings  and 
then  found  that  the  approach  of  a  magnet  from  one  side 
was  followed  by  a  tilt'ng  of  the  animals  to  the  opposite  side, 
evidently  for  the  purpose  of  restoring  the  balance  which  in 
sensation  at  least,  had  been  disturbed  by  the  displacement 
of  the  magnetic  otolith. 

The  position  of  both  horizontal  (utriculus)  and  vertical 
(sacculus)  otolith  plate  is  quite  logically  explained  to  serve 
in  erect  and  in  supine  position,  respectively,  the  former  in 
a  state  of  functional  equilibrium  when  the  body  is  erect,  the 
second,  under  stress,  and  vice  versa. 

Otoliths  produce  sensation  of  position,  requiring  steady 
and  prolonged  strain  of  gravity,  and  are  not  easily  set  in 
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action  by  the  usual  degrees  of  motion-acceleration  to  which 
we  are  subjected.  They  would  be  useless  if  they  reacted  to 
every  such  impulse,  as  we  should  have  subjective  sensa- 
tions of  change  of  balance  in  every  progressive  motion.  A 
forward  jump  would  produce  torsion  of  horizontal  plate 
corresponding  to  falling  backward.  As  a  matter  of  fact 
such  sensations  occur  only  when  rotational  motions  are 
combined  with  action  of  gravity,  illusion  as  to  real  vertical 
inclination  of  body,  and  judgment  of  slant  in  surrounding 
objects  corresponding  to  the  resultant  of  gravitational  and  cen- 
trifugal factors.. 

There  are  certain  positional  reflexes  in  distinction  to  ro- 
tational reflexes,  the  most  important  of  which  are  the  com- 
pensatory positions  of  the  eyes  which  occur  when  the  head 
is  tilted  and  which  persist  as  long  as  this  head  position  is 
maintained.  A  similar  reaction  is  noted  in  birds  and  rep- 
tiles which  keep  the  head  in  a  certain  position,  in  relation  to 
the  vertical,  no  matter  how  the  body  is  pointed.  These 
reflexes  are  explained  by  the  function  of  the  otoliths  and 
their  dependence  on  gravitation.  As  a  certain  deviation 
from  the  vertical  is  required  before  gravitation  can  produce 
torsion  on  the  sensory  hairs  of  the  otoliths,  we  can  now  un- 
derstand the  function,  mentioned  above,  of  the  retinal 
meridians  and  of  compensatory  inclination  in  slight  devia- 
tions. With  an  increased  angle  of  tilt,  the  otoliths  are  af- 
fected and  the  change  in  head  position  becomes  apparent 
to  consciousness.  Tests  of  tilting  at  various  angles  sup- 
port this  view.  When  titled  backward  gradually,  we  under- 
estimate the  angle  until  50°  or  so  has  been  reached.  From 
there  on,  there  is  an  increase  in  the  subjective  sensation 
of  tilting  so  that  with  a  backward  inclination  of  .75°  we 
think  we  are  in  a  horizontal  position.  From  this  point  on 
the  sensation  of  tilting  increases  rapidly,  and  when  tilted 
so  that  the  head  points  downward  15°  we  have  the  feeling 
of  being  inclined  45°,  and  think  we  are  standing  on  our 
head   when  it  is  in  reality  only  30°  below  the  horizontal. 

THE   EXPLANATION   OF   SENSORY   PHENOMENA    AND   SOMATIC 
REACTIONS  ON  THE  BASIS  OF  THE  BREUER-MACH  THEORY. 

(Figure  6.) 

The  Phenomena  of  Rotation. — At  the  beginning  of  a  rota- 
tion motion,  and  with  every  change  in  its  acceleration  there 
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is  a  definite  sen.^«i.  ..  ., hich  is  correctly  interpreted,  but 
this  sensation  disappears  as  soon  as  the  rotation  has  be- 
come uniform  (unless  a  change  is  produced  by  alteration 
of  the  position  of  the  head).  Retardation  of  the  motion  is 
interpreted  by  sensation  as  a  motion  in  the  opposite  direc- 
tion, and  this  is  noted  even  after  all  motion  has  ceased. 
This  subjective  sensation  of  false  motion,  Mach's  rotational 
vertigo,  is  explained  by  the  motion-remnant  in  the  endo- 
lymph,  which  is  now  active  in  an  opposite  direction  to  that 
caused  while  the  system  was  in  actual  motion.  The  sudden 
sensation  of  motion  coming  on  during  uniform  rotation,  on 
turning  the  head  actively  through  90°,  is  also  explained  by 
a  temporary  acceleration  imparted  to  the  endolymph. 

Reactions  similar  to  those  observed  on  passive  rotation 
have  been  noted  after  irritation  of  a  semicircular  canal  in 
which  motion  in  the  endolymph  was  produced  by  stroking 
or  some  similar  mechanism  (Ewald).  There  is  invariably 
a  turning  of  the  head  and  a  contrary  motion  of  the  eyes  in 
the  axis  of  the  irritated  canal  (irritation  test).  Similar  re- 
actions were  noted  in  ear  operations  when  a  semicircular 
canal  was  exposed  (Jansen).  In  doves,  the  head  was  turned 
to  the  sound  side  if  the  fluid  was  displaced  toward  the  am- 
pulla, and  the  irritation  reaction  was  more  marked  than 
when  the  fluid  moved  in  the  opposite  direction,  i.  e.,  from 
the  ampulla,  when  the  head  turning  was  toward  the  irritated 
side.  We  noted  above  that  the  ampullae  are  at  opposite 
ends  of  each  pair  of  canals.  Bringing  this  into  connection 
with  the  data  gained  by  animal  experiments  we  can  under- 
stand that  rotation  to  the  right,  for  example,  will  produce 
a  sensation  of  turning  in  this  direction,  the  endolymph  mov- 
ing in  the  right  horizontal  canal  from  left  to  right  toward 
the  ampulla,  as  the  occiput  and  with  it  the  backward 
arched  semicircular  canals  move  from  right  to  left.  In  the 
left  semicircular  canal  the  movement  of  the  endolymph,  in 
the  same  direction,  i.  e.,  from  left  to  right,  will  be  away 
from  the  ampulla  and  produce  a  minimum  of  irritation  and, 
accordingly,  of  sensation.  In  left  rotation  we  shall  have  a 
corresponding  predominance  of  sensation  in  the  left  hori- 
zontal canal.  If  both  sides  are  functionating  normally  there 
will  be  a  correct  interpretation  of  motion,  and  uniform 
somatic  reaction  on  turning  in  either  direction.  If,  on  the 
other  hand,  there  is  an  increased  sensibilitv  in  one,  this  will 
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be  associated  with  intensified  reaction.  Again,  destruction 
of  function  will  allow  the  normally  subordinate  reaction 
from  the  other  side,  to  which  we  have  just  referred,  to  be- 
come evident,  and  the  weak  sensation  and  reaction  from  the 
contralateral  canal,  produced  by  motion  of  endolymph  away 
from  the  ampulla,  will  produce  a  positive  reaction.  As  we 
shall  see  later,  this  has  been  made  use  of  for  a  separate  test 
of  the  labyrinthine  function  of  the  two  sides. 

DESCRIPTION  OE  NYSTAGMUS  MODEL. 
(Figure  7.) 

The  quadrant  is  made  of  thin  tin  through  which  nails 
are  driven  at  regular  intervals  to  represent  objects  fixed 
during  rotation.  The  nails  are  covered  with  thin  rubber 
tubing  to  deaden  the  shock  and  noise,  and  a  paper  indicator 
stuck  in  the  tube  to  show  from  a  distance.  A  piece  of  rub- 
ber tubing  is  slipped  over  the  pointer,  too,  to  allow  varia- 
tion and  adjustment  of  length,  as  in  the  "abducted"  posi- 
tion, it  does  not  project  over  the  edge  of  the  turn  table  as 
far  as  in  normal  position,  and  so  fails  to  strike  the  nails  on 
the  quadrant. 

When  properly  adjusted,  with  pointer  normal,  each  rota- 
tion alteration  of  the  turn  table  produces  a  deflection  of  the 
pointer,  which  is  caught  and  carried  backward  by  the  peg 
moving  in  the  opposite  direction.  When  the  pointer  has 
been  carried  along  for  a  space,  it  slips  from  the  nail,  or  is 
released  from  fixation  and  jumps  to  the  next  object,  or  nail, 
with  a  rapid  motion  which  is  in  the  direction  of  actual  rota- 
tion, i.  e.,  toward  the  source  of  apparently  or  actually  mov- 
ing objects.  This  adjustment,  or  rapid  correction  leap,  the 
"Einstellung"  of  the  Germans,  is  the  more  marked  of  the 
two  motions  in  nystagmus,  and  it  is  according  to  the  direc- 
tion of  this  "rapid"  clonic  motion  that  the  nystagmus  is 
characterized  as  right,  left,  and  so  on.  It  has  been  shown 
that  there  is  no  clear  vision  during  this  rapid  compensation 
or  adjustment  motion,  and  this  may  be  seen  quite  clearly 
when  wc  read  lines  of  print.  There  is  an  adjustment  after 
reaching  the  end  of  each  line,  the  eyes  jumping  back  in 
order  to  fix  the  first  word  at  the  beginning  of  the  next  line, 
far  to  the  left.  During  this  leap  we  do  not  see  a  single  word 
clearly,  and  only  one  or  two  letters  are  picked  up  dimly. 
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RotatujM  of  the  disc  in  either  direction  produces  analogous 
results,  i.  e.»  nystagmus  toward  the  direction  of  rotation. 
The  eflfect  of  abduction,  as  by  active  fixation  to  one  side, 
during  rotation,  can  also  be  demonstrated  on  this  model. 
If  wc  attach  a  third  elastic  band  (elj)  to  the  pointer  so  that 
It  11"  longer  points  out  radially  from  the  center  of  the  turn- 
table, but,  as  shown  by  the  dotted  lines,  is  inclined  toward 
one  end  of  the  line  of  nails  on  the  quadrant,  we  find  that 
the  catching  and  release  of  the  pointer,  which  as  explained 
above  corresponds  to  fixation-tonus  and  compensation-leap, 
are  very  slight  when  the  pointer  represents  an  eye  looking 
backward,  i.  e.,  away  from  the  direction  of  rotation,  and 
very  marked  when  the  eye  looks  forward  in  the  direction 
of  turning.  This  is  not  only  in  harmony  with  the  observa- 
tions of  every  day  life  and  clinical  study,  but  can  be  very 
simply  explained  mechanically  and  visually.  On  looking 
backward  away  from  the  source  of  motion  there  is  less 
apparent  motion ;  the  object  moves  throuj^h  a  smaller  arc 
in  the  given  time.  If  we  look  directly  backward,  for  in- 
stance, there  will  be  practically  no  motion,  the  object  mere- 
ly becoming  "small  by  degrees  and  beautifully  less."  On 
looking  forward  in  rotation  the  objects  come  mto  the  field 
of  vision  sooner  and  are  in  the  field  of  fixation  longer ;  there 
is  a  corresponding  sense  of  greater  motion  and  a  greater 
actual  leap  of  compensation  or  clonic  fixation ;  greater  evi- 
dent nystagmus.  Mechanically  we  must  remember  that  in 
looking  forward  in  right  rotation  for  instance,  we  conscious- 
ly innervate  the  muscles  for  right  abduction,  so  that  this 
volitional  stimulus  would  be  added  to  the  unconscious  or 
automatic  adjustment  of  fixation,  produced  by  motion  of 
external  objects,  which,  as  we  have  seen,  also  corresponds 
to  abduction  in  the  direction  of  rotation.  In  looking  away 
from  the  rotation  to  the  left,  we  innervate  an  opposite  set 
of  muscles  consciously,  to  those  which  are  being  set  in  ac- 
tion automatically,  and  the  two  impulses  are  not  summated 
as  before,  but  tend  to  neutralize  each  other.  Clinically  it 
has  been  noted  that  nystagmus  is  increased  on  looking  to- 
ward the  diseased  side,  i.  e.,  in  the  direction  of  apparent  ro- 
tation, and  that  it  may  be  apparent  only  in  forced  abduction 
to  this  side.  Conversely,  nystagmus  may  be  inhibited  by 
looking  toward  the  sound  side.  This  abduction  also  tends 
to    inhthit  or  entirely  prevent  vertigo,    and  is  made  use  of 
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for  this  purpose  by  ballet  dancers  and  skaters  to  prevent 
dizziness  in  whirling.  The  head  and  eyes  are  turned  back- 
ward, away  from  the  direction  as  far  as  possible,  and  forced 
fixation  in  opposite  abduction  used  to  keep  the  eyes  in  line 
with  one  point,  usually  the  center  of  the  auditorium.  In 
this  way  the  motion  of  the  head  and  eyes  is  artificially 
slowed  and  reduced  to  a  minimum.  After  the  body  has 
moved  through  a  large  arc  and  made  almost  a  complete 
revolution,  the  head  is,  actively,  turned  to  catch  up  with  it, 
and  fixation  to  one  side  again  takes  place.  In  this  way  we 
have  an  interrupted  motion  of  the  head  and  eyes,  giving  the 
semicircular  canals  a  chance  to  come  to  rest  frequently  and 
producing  a  small  repeated  reaction  with  which  the  sense 
of  balance  can  cope  without  sensation  of  dizziness,  in  pref- 
erence to  allowing  an  accumulation  of  irritation  through 
prolonged  endolymph  rotation,  which  on  cessation  of  whirl- 
ing, might  produce  extreme  giddiness  and  loss  of  balance. 

TESTS   OE   THE   STATIC   EUNCTIOX. 

It  has  already  been  stated  that  the  adequate  stimulus  for 
the  ampullary  organs  is  the  motion  of  the  endolymph  pro- 
duced by  rotation.  As  in  other  sensory  organs,  a  number 
of  other  stimuli  can  be  made  to  replace  the  normal  and 
physiologic  irritation.  Thus,  condensation  or  rarefaction 
of  air  in  the  external  auditory  canal,  especially  when  the 
external  horizontal  canal  is  exposed,  will  produce  a  change 
in  the  intracanalicular  lymph  stress.  Even  concentrated 
light  under  these  conditions,  will  act  as  an  irritant  (Lucae). 
Mechanical  pressure  by  a  probe  or  by  granulations,  on  the 
oval  window  will  act  similiarly,  and  thermic  irritation  by 
hot  and  cold  water  or  galvanic  currents,  will  supply  sufficient 
stimuli.  In  all  these  cases  we  have  definite  sensations  of 
rotation  motion,  and  definite  somatic  reactions  of  eyes  and 
head.  The  manifold  and  somewhat  complicated  phenomena 
may  be  most  simply  summed  up  as  follows.  Each  irritation 
cf  a  semicircular  canal  corresponds  to  a  sensation  of  motion 
which  is  interpreted  as  taking  place  in  the  direction  of  the 
endolymph  stream,  i.  e.,  as  a  rotation  toward  the  irritated 
side.  The  somatic  reaction  consists  in  an  attempt  to  fix 
objects  in  motion  coming  from  the  irritated  side,  as  they 
naturally  would  if  there  were  actual  motion.  There  will  be 
a  rapid  turning  of  eyes  to  the  irritated  side,  "Einstellung," 
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with  a  slower  fixation  tonus  in  the  direction  of  the  moving 
objects,  i,  e.,  nystagmus  to  the  irritated  side.  The  head  will 
turn  against  the  fancied  motion  in  an  attempt  to  correct  the 
subjective  sensation  of  displacement,  and  the  trunk  muscles 
on  the  irritated  side  will  receive  a  stronger  innervation  or  an 
increased  tonus  for  the  same  purpose,  i.  e.,  to  correct  fancied 
motion  change  or  compensate  for  apparent  alteration  of  bal- 
ance. We  shall  now  consider  the  various  methods  of  stim- 
ulating the  ampullar  apparatus  and  note  the  underlying 
principle  which  will  explain  the  unifomity  of  reaction. 

Dizziness  and  quite  possibly  nystagmus  (although  this 
has  not  been  stud  ed)  may  be  caused  by  irritation  of  semicir- 
cular canals  by  molecular  vibration  of  endolymph  due  to 
sound  waves.  The  tone  vibration  must  be  of  unusual  am- 
plitude to  cause  this  phenomenon,  and  accordingly  we  note 
unpleasant  subjective  sensation  of  dizziness  with  unusually 
low  and  strong  notes,  as  the  deep  contra-bass  of  an  organ,  a 
low  pitched  fog  horn  or  the  hum  of  a  locomotive  exhaust. 

Physiologists  have  not  decided  whether  the  disturbances 
of  equilibrium  noted  after  destruction  of  the  labyrinth  are 
due  to  this  destruction  directly,  say  by  irritation  of  the 
nerve  trunk,  or  whether  these  disturbances  are  the  expres- 
sion of  a  predominance  of  the  contralateral  sound  labyrinth 
and  a  consequent  alteration  of  the  balance  of  sensory  per- 
ceptions in  the  static  central  apparatus  situated  in  the  cere- 
bellum. In  other  words,  whether  we  have  to  deal  primarily 
wth  phenomena  of  irritation  or  of  paralysis,  loss  of  func- 
tion. Clinically  this  is  not  of  practical  importance  as  in 
labyrinthine  disease  we  have  almost  always  an  extended 
period  of  irritation  due  to  inflammation  or  hemorrhage.  In 
patients  we  shall  have  to  distinguish  a  stage  of  irritation 
and  a  stage  of  function  loss  which  is  secondary,  i.  e.,  devel- 
ops later.  A  sharp  differentiation  is  not  always  possible  as 
loss  of  function  may  begin  while  irritation  persists,  just  as 
in  affections  of  the  cochlear  branch  there  may  be  loss  of 
hearing  with  subjective  tinnitus. 

The  main  symptoms  of  irritation  are  nystagmus,  disturb- 
ance of  equilibrium  and  vertigo,  with  nausea  and  vomiting. 
Boenninghaus  claims  that  the  first  three  symptoms  are  re- 
lated, inasmuch  as  nystagmus  causes  vertigo  or  false  sense 
of  rotation,  and  that  this  in  turn  produces  loss  of  equilibrium. 
Nystagmus,   involuntarj'  eye    motion,    produces   a  sensation 
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of  objective  motion  when  the  eyes  are  open  or  of  subjective 
motion  when  they  are  closed ;  pseudo-rotation  or  vertigo  as 
opposed  to  vertigo  or  dizziness  in  the  wider  sense  such  as 
visual  vertigo,  and  so  forth.  The  dependence  of  rotational 
vertigo  on  nystagmus  has  been  demonstrated  by  Barany 
who  showed  that  vertigo  does  not  occur  if  the  nystagmus 
is  suppressed,  e.  g.,  after  rotation  with  closed  eyes,  if  the 
gaze  is  directed  away  from  the  direction  of  rotation.  The 
direction  of  apparent  rotation  is  in  the  direction  of  nystag- 
mus, but  the  body,  to  compensate  for  the  supposed  displace- 
ment, deviates  in  the  opposite  direction.  This  involuntary 
compensatory  reaction  disturbs  the  balance  of  the  body  and 
leads  to  swaying,  reeling,  stumbling  or  falling  to  one  side 
or  the  other. 

Function  loss  symptoms  consist  in  disturbances  of  bal- 
ance without  vertigo,  and  nystagmus  without  nausea  and 
vomiting.  They  are  not  markedly  different  from  the  anal- 
ogous irritative  symptoms  except  that  the  latter  are  more 
marked,  varied  and  irregular  in  intensity,  in  accordance 
with  the  varying  degree  of  irritation. 

In  tests  of  the  static  function,  nystagmus  and  balance  dis- 
turbance offer  objective  evidence  and  are  therefore  more 
valuable  than  the  subjective  sensation  of  vertigo,  which 
furthermore  may  be  complicated  with  disturbances  of  gen- 
eral consciousness  or  indeterminate  psychical  reactions. 
Nystagmus  is  particularly  valuable  as  a  symptom  (Barany) 
because  it  is  absolutely  independent  of  physical  control. 

CLINICAL  TESTS  FOR    NYSTAGMUS. 

Labyrinthine  Nystagmus. — Irritation  of  a  single  semicir- 
cular canal  in  animals  causes  a  definite  motion  of  the  eyes. 
If  the  irritation  continues,  a  clonic  spasm  takes  the  place  of 
the  single  muscular  contraction.  After  destruction  of  the 
labyrinth  there  is  neither  nystagmus  nor  vertigo  on  rota- 
tion. A  similar  condition  is  noted  in  deaf-mutes  with  loss 
of  both  labyrinths.  This  form  of  nystagmus  can  be  dis- 
tinguished from  nystagmus  due  to  amblyopia.  The  latter  is 
even,  tremor-like,  the  former  irregular,  clonic,  like  the  twitch- 
ing motion  seen  in  paresis  of  the  external  rectus  muscle 
when  an  attempt  is  made  to  fix  in  abduction.  In  the  usual 
erect  position  with  the  head  held  vertically,  there  is  a  hor- 
izontal or  circular  motion  of  both  eyes  to  the  right  or  left. 
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The  two  motions  are  not  equally  rapid,  and  the  direction  of 
the  rapid  motion  determines  the  characterization  of  the 
nystajjnius,  as  nystagmus  to  the  right,  left,  and  so  on.  The 
nystagmus  is  increased  by  looking  in  the  "rapid  direction." 
This  can  be  explained  mechanically  by  the  fact  that  volun- 
tary innervation  now  assists  the  subconscious  innervation 
action  of  the  muscles  turning  the  eye  in  the  direction  of 
the  gaze  which  is  identical  with  the  direction  of  the  nystag- 
mus. It  is  also  possible  that  a  greater  arc  of  motion  is  of- 
fered for  the  compensatory  effort  as  well  as  for  the  steady 
fixation  component  and  that  the  sensation  of  external  mo- 
tion is  more  extended  when  the  eyes  are  turned  toward  the 
source  of  apparently  moving  objects.  This  is  undoubtedly 
the  case  in  the  reflex  nystagmus  which  occurs  when  we  fix 
objects  from  a  moving  train  or  a  caroussel.  The  apparent 
motion  of  these  objects  and  the  visible  nystagmus  are  both 
much  less  marked  when  we  look  back  along  the  line  and 
away  from  the  direction  of  turning.  Labyrinthine  nystag- 
mus may  be  so  slight  as  to  appear  only  in  forced  abduction 
in  the  "rapid"  direction,  i.  e.,  toward  the  irritated  side.  The 
excursions  may  be  large  or  small,  rapid  or  slow.  At  times 
they  can  be  seen  only  with  good  illumination  or  with  a  mag- 
nifying glass,  on  close  inspection  while  the  patient  fixes  an 
object  held  far  to  one  side.  Labyrinthine  nystagmus  may 
be  elicited  by  a  number  of  stimuli  or  it  may  be  spontaneous. 
It  is  then  a  symptorn  of  labyrinthine  irritation,  and  is  ac- 
cordingly directed  toward  the  diseased  side.  It  may  be  as- 
sited  by  holding  the  head  low  and  thus  causing  labyrinthine 
hyperemia.  In  labyrinthine  irritation,  nystagmus  may  he 
caused  by  simple  turning  of  the  head,  which  is  quite  un- 
usual in  health. 

NYSTAGMUS  AFTER  BODY  TURNING.      (ROTATION.M.   N  >.) 

Active  or  passive  rotation  of  the  body  about  its  longi- 
tudinal axis  causes  nystagmus  in  the  direction  of  turning 
(Purkinje,  1825).  Sudden  cessation  of  rotatory  motion  is 
followed  by  reversal  of  the  direction  of  the  nystagmus, 
after-nystagfmus.  In  labyrinthine  irritation,  rotation  to- 
ward the  diseased  side  may  produce  nystagmus  after  only 
one  or  two  turns  which  also  lasts  longer  than  nystagmus 
following  rotation  in  the  opposite  direction.  The  semicir- 
cular canal  around  which  we  turn  is  always  irritated  most 
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actively,  as  under  these  conditions  the  motion  of  endolymph 
is  toward  the  terminal  nerves  in  the  ampulla.  Unilateral 
loss  of  labyrinthine  function  does  not  produce  any  lasting 
alteration  of  the    nystagmus,    but    it    disappears    entirely. 

Barany  has  also  noted  that  when  there  is  a  fistula  in  the 
bony  wall  of  the  labyrinth,  compression  or  rarefaction  of 
the  air  in  the  external  meatus  will  produce  typical  laby- 
rinthine nystagmus  and  vertigo.  The  details  of  this  reac- 
tion have  not  yet  been  worked  out. 

When  both  labyrinths  have  been  destroyed,  as  in  deaf- 
mutes,  if  only  one  semicircular  canal  is  destroyed,  nystag- 
mus, will,  for  a  time,  be  more  to  the  sound  side.  Practically 
there  are  technical  difficulties  in  the  way  of  accurate  observ- 
ation of  rotational  nystagmus.  It  has  been  suggested  that 
the  observer  seat  himself  on  the  turn  table  with  the  patient 
and  palpate  the  latter's  closed  eyes  with  the  finger  tips  to 
determine  the  character  and  direction  of  the  nystagmus. 
Practically  it  is  more  simple  to  test  the  after-nystagmus 
which  takes  place  on  cessation  of  rotation.  In  normal  in- 
dividuals about  ten  rotations  are  needed  to  produce  decided 
nystagmus,  while  in  labyrinthine  irritation  two  or  three 
turns  suffice.  The  subjective  sensation  of  rotational  vertigo 
and  the  disturbance  of  equilibrium  associated  with  it  can 
best  be  tested  by  having  the  patient  get  up  and  try  to 
walk  in  a  straight  line  after  rotation  has  ceased. 

Caloric  Nystagmus. — The  specific  action  of  heat  and  cold 
was  discovered  in  animals  by  Baginski  in  1881,  and  studied 
and  applied  to  human  beings  by  Barany,  1906,  who  first 
recognized  its  physiologic  and  diagnostic  significance.  If 
the  ear  be  irrigated  with  water  above  or  below  the  body 
temperature,  nystagmus  is  produced  which  is  more  marked 
as  the  temperature  contrast  increases,  and  ceases  when 
water  of  an  indiflferent  temperature  is  used.  Hot  water  acts 
as  an  irritant,  i.  e.,  as  a  stimulus  corresponding  to  rotation 
to  the  tested  side,  while  cold  water  acts  as  a  depressant, 
with  a  diminution  of  sensation  of  rotation  toward  the  tested 
side,  or  what  amounts  to  the  same  thing  if  the  body  is  at 
rest,  to  a  motion  toward  the  non-tested  side.  Accordingly 
hot  water  nystagmus  is  directed  to  the  tested  side,  cold 
water  nystagmus  to  the  non-tested  side.  After  destruction 
of  the  labyrinth  there  is  a  loss  of  caloric  reaction.  This 
has  been  proven  by  tests  on  animals    (Kubo,  1906),  and 
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observations  on  patients  with  known  destruction  of  the 
labyrinth.  Barany  lays  great  stress  on  tliis  point,  and  claims 
that  we  have  in  the  caloric  method  an  accurate  means  of 
determining  the  presence  or  absence  of  function  in  either 
labyrinth.  A  negative  finding  would  mean  that  any  objec- 
tive reaction,  such  as  spontaneous  nystagmus,  must  be  due 
to  the  labyrinth  of  the  opposite  side  or  to  non-labyrinthine 
factors,  such  as  involvement  of  the  cerebellum,  and  the 
same  author  claims  that  the  diagnosis  of  cerebellar  abscess 
can  be  facilitated  by  means  of  this  procedure.  The  mechan- 
ic explanation  of  caloric  nystagmus  is  found  (Fig.  8)  in 
the  production  of  currents  in  the  semicircular  canal  due  to 
the  change  in  density  of  the  endolymph  which  follows  the 
change  in  temperature.  Barany  says:  "Imagine  a  closed 
vessel  filled  with  water  at  37°  C.  to  represent  the  labyrinth. 
Syringe  one  side  of  this  cup  with  cold  water.  The  water 
nearest  this  side  will  be  cooled  and  thereby  get  a  greater 
specific  weight,  tending  to  move  toward  the  bottom  of  the 
cup,  while  on  the  opposite  side  the  warm  water  rises.  In 
the  same  way  and  for  the  same  reason  a  movement  of  the 
endolymph  is  produced  in  the  semicircular  canal." 

The  diagram  (Fig.  8)  also  explains  sensory  and  motor 
reactions  to  rotation,  a  -f-  shows  effect  of  positive  irritation 
of  R.  ampulla,  by  rotation  to  right,  accompanied  by  homon- 
ymous nystagmus  (R)  and  compensatory  head  turning 
(L).  The  canal  rotates  from  left  to  right,  producing  a 
stress  toward  the  ampulla  (serpentine  arrow  at  B.),  and 
sensation  of  motion  to  R.  b  —  shows  negative  or  reversed 
stimulation,  of  ampulla,  immediately  after  cessation  of  ro- 
tation, producing  reverse  stress  in  endolymph,  sensation 
of  reversed  motion,  and  movement  of  objects  to  opposite 
side.  Accompanied  by  after-nystagmus,  heteronymous 
(L.)  corresponding  to  sensation  of  subjective  and  objective 
motion.  Compensatory  head  turning  and  body  motion,  as 
before,  opposed  to  direction  of  nystagmus,  are  (R.)  to  re- 
store balance,  supposedly  disturbed  by  rotation  to  left. 
This  after-nystagmus  and  after-vertigo  are  easily  observed 
after  a  few  rotations  when  the  subject  attempts  to  stand 
and  walk  straight  forward.  It  is  also  frequently  seen  in 
every  day  life,  after  whirling  in  dancing  or  skating.  The 
dizziness  does  not  come  on  until  the  rotation  has  ceased, 
but  then  takes  place  immediately,  and  the  subject  reels 
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in  the  direction  of  previous  rotation,  after  coming  to  a 
stand  still,  as  if  by  some  inward  momentum.  In  fact,  it  is 
due  to  an  attempt  to  correct  the  supposed  disturbance  of 
equilibrium  or  position.  The  vertigo  may  be  inhibited,  par- 
tially or  wholly,  by  forced  fixation  away  from  the  direction  of 
motion,  real  or  apparent,  b  —  also  shows  the  effect  on  the 
R.  ampulla  of  turning  to  L.  during  passive  or  active  rotation. 
The  endolymph  motion  (serpentine  arrow)  is  away  from  the  R. 
ampulla,  hence  weak,  and  may  be  described  as  producing  a 
weak  sensation,  of  turning  away  from  the  right,  and  corre- 
sponding in  every  particular  excepting  intensity  to  the  sensa- 
tion reactions  on  right  rotation  in  the  left  external  ampulla.  It 
is  conceivable  that  after  loss  of  function  in  the  left  labyrinth, 
this  ordinarily  subordinate  sensation  might  be  sufficient  to 
cause  an  independent  reaction  and  gradually  compensate,  in 
part,  for  the  lost  function  of  the  contralateral  labyrinth. 

Nystagmus  might  be  viewed  as  part  of  the  somatic  reaction 
having  for  its  object  the  establishment  of  an  optimum 
position  of  the  eyes,  corresponding  with  macular  fixation 
of  an  external  object  coming  into  the  field  of  vision  from 
the  source  of  apparent  motion,  or  with  corresponding  sub- 
jective change  of  position ;  in  other  words,  an  equalization 
of  visual  stimuli,  and  as  an  aid  to  balance  to  be  gained 
from  vision  by  fastening  on,  and  as  it  were  being  sup- 
ported by  a  sense  impression  based  on  objective  data.  The 
nystagmus  observed  in  disease  and  in  experiments  must  be 
considered  as  running  in  habitual  channels.  The  purposive 
element,  of  course,  no  longer  appears,  but  that  element  can 
be  detected  and  is  logically  to  be  explained.  Thus  there  is 
no  actual  attempt  at  fixation  in  labyrinthine  disease  or  ro- 
tational nystagmus,  as  is  shown  by  persistence  of  this  ocular 
motion  when  the  eyes  are  closed  or  exclusion  glasses  worn, 
but  the  memory  of  this  tendency,  the  local  sign  and  tradi- 
tion of  this  intuitive  reaction  persists  and  comes  out,  non- 
purposively  as  a  symptom. 

TECHNIC  OF   CALORIC  TEST. 

To  produce  an  even  stream  of  long  duration  and  what  is 
important  in  labyrinthine  suppuration,  as  little  mechanical 
irritation  through  pressure  of  the  stream  as  possible,  it  is 
not  advisable  to  use  a  syringe.  A  large  Politzer  bag  (Boen- 
ni'ighaus)    or    a  fountain    syringe  hung  a  little  higher  than 
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the  ear  may  be  used.  A  fine  car  irrigating  tip  or  an  elastic 
middle  ear  catheter,  introduced  thorough  an  aural  speculum 
is  then  carried  close  to  the  drum,  an  assistant  managing 
the  Politzer  bag  while  the  surgeon  observe-  iIk  eve-mo- 
tions. These  generally  appear  in  from  three-fourths  to  one 
and  three-fourths  minutes  with  intact  drum,  but  in  case  of 
perforation  they  may  be  seen  with  good  illumination  in  a 
few  seconds,  and  last  for  several  minutes.  Cold  water,  at  a 
temperature  of  about  50°  to  60°,  i.  e.,  40"  lower  than  body 
temperature,  is  best  for  practical  reasons  as  a  like  contrast 
could  not  safely  be  produced  with  warm  water  as  the  tem- 
perature would  have  to  be  over  130  . 

Galvanic  Nystagmus. — Dreuer  showed  (1888.  1903)  that 
on  galvanic  irritation  of  the  exposed  semicircular  canal  of 
the  dove,  head  and  eye  movements  took  place,  and  that  this 
reaction  could  be  prevented  by  cocainization  of  the  corre- 
sponding ampulla.  After  bilateral  destruction  of  the  laby- 
rinth there  is  no  reaction  to  galvanism.  Similar  conditions 
were  noted  in  deaf  mutes  with  total  absence  of  labyrinth 
(Pollak,  1893).  These  observations  exclude  the  possibility 
of  cerebellar  involvement  in  the  galvanic  reaction.  The 
cathode  acts  like  hot  water,  i.  e.,  as  an  irritation  correspond- 
ing to  rotation  toward  the  tested  side.  The  nystagmus,  as 
before,  is  toward  the  same  side,  and  head  motion  to  the  op- 
posite side.  This  appears  to  show  that  the  galvanic  cur- 
rent, running  as  it  does  from  cathode,  negative  pole,  to 
anode,  positive  pole,  acts  on  the  ampullar  nerve  terminals 
exactly  as  an  endolymph  current  would  when  moving  in 
the  same  direction,  so  that,  translated  into  terms  of  sub- 
jective sensation,  the  passing  of  a  current  through,  say  the 
right  horizontal  canal  from  right  to  left  would  be  felt  as  an 
endolymph  motion  would,  i.  e.,  as  a  turning  motion  to  the 
right  or  irritated  side.  The  anode  causes  the  opposite  re- 
action and  is  analogous  to  that  of  cold  water,  nystagmus 
to  the  "sound"  side,  and  head  turning  to  the  side  of  irrita- 
tion. Barany  places  the  anode  on  the  ear  to  be  tested,  and 
the  cathode  in  the  opposite  hand.  This  is  preferable  to  the 
transverse  current  through  the  head,  as  it  allows  either 
labyrinth  to  be  tested  separately.  Nystagmus  occurs 
more  easily  when  the  gaze  is  directed  toward  the  cathode, 
i.  e..  again  toward  the  source  of  apparent  motion  and  of 
actual  irritation,  and  toward  the  direction  of  subjective  ro- 
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tation.  It  can  be  elicited  by  currents  of  2-6  milliamperes; 
while  with  the  gaze  in  the  opposite  direction,  10-15  are 
usually  required.  Barany  has  noted  that  in  labyrinthine 
destruction  it  is  impossible  to  elicit  galvanic  reaction  from 
the  destroyed  side,  a  complete  analogy  with  caloric  nystag- 
mus. Babinski  (1901)  attached  more  importance  to  the 
compensatory  head  turning,  which  he  found  always  took 
place  toward  the  diseased  side,  when  this  side  was  stimulated 
either  from  cathode  or  anode.  This  "ear  phenomenon"  of 
Baginski  is  only  found  in  unilateral  disease  of  the  static 
apparatus,  according  to  Mann  (1907)  ;  a  significant  observa- 
tion requiring  further  study.  Deaf  mutes  without  rotational 
vertigo  also  show  a  loss  of  the  galvanic  reaction  (Pollak, 
1893). 

GENERAL  CONSIDERATIONS   IN  REGARD  TO  TESTS. 

This  general  review  of  the  history  of  investigation  and 
the  sketch  of  our  present  knowledge  of  the  structure  and 
functions  of  the  inner  ear  must  be  supplemented,  if  it  is  to 
be  applied  to  the  practical  needs  of  clinical  otology,  by  a 
study  of  the  functional  reactions  in  health  and  disease.  It 
is  evident  that  even  the  most  minute  and  elaborate  tests 
of  patients  presenting  symptoms  of  labyrinthine  involve- 
ment can  result  in  accurate  knowledge  of  the  underlying 
morbid  conditions  and  lead  to  a  definite  diagnosis  only  if 
we  have  a  fairly  constant  and  definite  basis  of  normal  reac- 
tions from  which  to  measure  given  variations.  It  may  be 
said  here,  by  way  of  parenthesis,  that  there  still  remains  a 
great  deal  to  be  done  in  this  field.  A  large  number  of  care- 
fully conducted  tests  on  normal  individuals  is  needed  to 
show  the  reactions  to  rotation,  caloric,  galvanic,  and  post- 
ural irritation,  the  physiologic  limits  of  balance,  the  de- 
termining factors  of  vertigo,  and  so  on.  Even  then  the 
subjective  quality  of  many  of  the  reactions,  for  instance 
vertigo,  dizziness,  loss  of  equilibrium,  will  tend  to  vitiate 
accurate  conclusions  by  the  interjection  of  the  personal 
equation  of  both  patient  and  observer.  The  elaboration  of 
quantitative  tests  will  of  course  be  the  ideal  in  this  direc- 
tion, and  the  reduction  of  all  observations  to  a  uniform 
basis  will  simplify  the  entire  subject.  As  to  the  applica- 
tion of  these  tests  in  disease,  there  are  of  course,  other 
points,  pro  and  con,  to  be  considered.     Many  of  the  tests, 
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such  as  those  of  rotation  ve.'tigo  and  of  balance  angle,  re- 
quire special  apparatus,  a  tr  lined  observer,  much  time,  and 
more  patience,  besides  the  good  will  and  co-operation  of 
the  subject.  It  is  more  tha  i  doubtful  whether  the  tiresome 
and  occasionally  disagreeable  rotation  tests  could  be  ap- 
plied in  private  practice  or  even  to  any  great  number  of 
clinic  patients.  The  possibility  of  aggravating  symptoms 
already  present  or  of  fancied  injury  on  the  part  of  the  pa- 
tient must  be  borne  in  mind.  Galvanic  irritation  should  be 
applied  with  the  smallest  perceptible  current  strengths, 
caloric  nystagmus  should  be  elicited  without  any  mechan- 
ical violence,  and  the  possibility  of  sudden  falling  should 
be  thought  of  at  all  times,  not  only  for  the  reasons  just 
mentioned,  but  because,  as  we  shall  see,  all  these  methods 
produce  reactions  in  normal  individuals  and  the  results  of 
our  tests  would  be  anything  but  instructive  if  they  were 
conducted  so  hastily  and  roughly  as  to  produce  results 
which  could  be  due  to  wide-spread  irritation  or  the  coin- 
cident reaction  of  distant  sensory  or  central  organs.  This 
will  be  considered  more  in  detail  in  the  description  of  the 
clinical  examination  and  tests  of  the  labyrinthine  functions. 

THE  REACTION  OF  THE  NORMAL  LABYRINTH  TO  FUNCTIONAL 
STIMULI   AND  EXPERIMENTAL   IRRITATION. 

Barany's  tests  were  on  normal  subjects,  patients  with  cranial 
iniury,  and  on  twenty-four  cases  of  labyrinthine  unilateral 
destruction.  Up  to  the  50th  year,  age  has  no  influence  on 
the  duration  of  consecutive  nystagmus  after  prolonged  ro- 
tation (10  turns).  In  normal  subjects  the  average  dura- 
tion is  40  seconds,  but  there  are  marked  individual  varia- 
tions. In  dancers  who  do  not  "reverse,"  and  are  accus- 
tomed to  dancing  only  to  the  right,  the  nystagmus  is  de- 
cidedly less  marked  after  rotation  to  the  right.  Those  who 
dance  equally  well  to  the  right  and  left  react  like  normal 
subjects.  In  health  as  well  as  disease  after-nystagmus  is 
more  marked  and  lasting  after  rotation  to  the  left.  Re- 
peated rotation  tests  show  no  signs  of  exhaustion  in  the 
reaction  to  turning;  active  fixation  while  turning  tends  to 
inhibit  nystagmus.  It  is,  accordingly,  more  marked  if  dark 
glasses  are  worn  during  the  test,  and  lasts  two  or  three" 
times  as  long.  Increased  rapidity  of  turning  lengthens  the 
period  of  nystagmus  and  causes  larger  and  more  frequent 
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excursions.  The  number  of  rotations  up  to  10  increases  the 
duration  of  after-nystagmus,  but  with  continued  rotation 
(Barany  has  gone  as  high  as  60),  the  latter  again  becomes 
less.  After  20  or  more  rotations  the  after-nystagmus  is  fol- 
lowed by  reversal  (tertiary  nystagmus)  in  the  original 
direction  of  rotation,  which  is  of  central  origin.*  In  many 
normal  persons  one  or  two  turns  are  sufficient  to  cause 
after-nystagmus,  if  fixation-correction  has  been  excluded 
by  dark  glasses.  In  case  of  destruction  of  the  labyrinth 
of  one  side  the  nystagmus  is  always  more  marked  and  last- 
ing toward  the  sound  side.  Smokers  and  neurasthenic  sub- 
jects show  increased  irritability  to  rotation  stimuli. 

Ocular  torsion  or  wheel  motion  of  the  eyes,  first  noted 
by  John  Hunter  in  1786,  which  compensates  for  head 
tilting  and  persists  until  the  vertical  position  is  again  as- 
sumed, must  also  be  considered  as  a  labyrinthine  reflex  for 
all  but  small  angles  of  inclination,  as  noted  previously. 
After  destruction  of  both  labyrinths  in  animals,  this  torsion 
does  not  take  place,  while  it  is  markedly  diminished,  accord- 
ing to  Barany,  in  deaf  mutes  and  bilateral  destruction  of  the 
labyrinth  in  normal  beings.  In  unilateral  destruction  there 
is  no  alteration,  but  in  unilateral  irritation  there  is  decided 
increase  of  compensatory  ocular  torsion.  In  normal  sub- 
jects a  tilting  of  the  head  of  60°  corresponds  to  ocular  tor- 
sion of  4°  to  16°. 

TESTS  OF  EQUILIBRIUM. — ^V.  STEIN,   1895. 

V.  Stein  distinguishes  between  static  and  dynamic  tests, 
in  accordance  with  the  theory  of  Breuer  and  Mach.  For 
the  former  he  uses  a  movable  inclined  plane  on  which  the 
patient  stands.  The  angle  of  inclination  is  then  increased 
until  balance  can  no  longer  be  preserved.  Tests  with  this 
goniometer  show  that  in  the  upright  position  normal  sub- 
jects can  be  titlted  backward  36  to  39°,  forwards  26  to  30°, 
and  tipped  sideways  36  to  38°  before  they  fall.  When  the 
eyes  are  closed  the  angle  of  fall  is  3  to  4"  less. 


♦This  "tertiary"  nystagmus  appears  In  the  model  as  a  gradual 
advance  of  the  pointer  to  the  vertical,  from  reverse  position  (sec- 
ondary nystagmus)  as  the  fluid  comes  to  complete  rest  after  ro- 
tation. It  can  be  explained  qirite  as  simply  as  primary  nystagmus 
by  the  local  conditions  in  the  semicircular  canals,  without  re- 
course to  the  central  organs  for  a  basis  of  explanation. 
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Dynamic  tests  note  the  variations  from  a  straight  line 
or  the  tendency  to  fall  in  a  certain  direction  when  moving 
in  various  ways.  The  difficulty  of  preservation  of  balance 
and  direction  increases  as  we  proceed  from  standing  to 
walking  and  hopping,  from  the  flat  foot  position  to  tip  toe, 
from  a  support  on  both  legs  to  a  single  point  d  appui.  The 
difficulties  are  still  further  increased  by  closing  the  eyes 
and  by  moving  backward.  By  these  progressive  tests  v. 
Stein  and  others  believe  it  possible  to  detect  slight  disturb- 
ances of  equilibrium  which  would  otherwise  escape  ob- 
servation, especially  when  the  patients  themselves  are  not 
conscious  of  them. 

Normal  subjects  can  stand  with  closed  or  open  eyes,  on 
both  feet,  for  many  minutes  without  marked  swaying. 
Walking  backward  and  forward,  under  like  conditions,  gen- 
erally follows  a  straight  line.  In  labyrinthine  affections 
Romberg's  phenomenon  of  swaying,  and  characteristic  de- 
viations from  the  straight  line  are  frequently  noted.  The 
more  difficult  tests  are  not  equally  well  passed  by  normal 
individuals.  Practice  and  special  skill  account  for  the 
various  reactions,  and  as  Boenninghaus  has  observed,  we 
may  be  in  doubt  in  a  particular  case  what  we  are  to  ascribe 
to  individuality  and  what  to  disease.  Yet  we  may  assume 
that  in  simple  clumsiness  or  lack  of  practice,  the  defect  of 
static  and  dynamic  balance  will  be  the  same  on  both  sides, 
while  in  labyrinthine  aflFections  there  is  usually  marked  in- 
equality. The  following  phenomena  have  been  found  char- 
acteristic, but  not  invariably  present,  in  labyrinthine  dis- 
ease: 

1.  The  affected  side  is  the  weaker.  In  standing  or  sitting 
the  body  inclines  or  falls  to  the  diseased  side.  In  walking  or 
hopping  there  is  a  deviation  to  the  diseased  side,  the  patient 
does  not  stand  securely  on  the  leg  of  the  diseased  side,  and 
the  body  can  be  more  easily  pushed  over  to  the  diseased  side 
by  the  observer  (Adler,  1894;  Hinsberg,  1901;  Krotoschiner, 
1906). 

2.  The  body  muscles  tire  rapidly,  so  that  in  hopping,  the 
jumps  become  shorter  and  shorter,  until  finally  they  "mark 
time",  and  are  made  on  one  spot  flabyrinth  jumps  of  v.  Stein). 
(Fig.  9.) 

3.  Falling  can  be  prevented  by  merely  giving  the  patient  a 
finger  (Mann,  1907),  as  the  slightest  tactile  sensations  will 
compensate  for  the  labyrinthine  defect. 
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4.  Falling  is  sudden,  unexpected,  and  complete.  The  pa- 
tient falls  "like  a  log",  without  regard  for  possible  injury  and 
without  the  power  of  prevention  or  compensation,  so  that  the 
necessary  precautions  should  always  be  taken  by  those  who 
institute  these  tests. 

Finally  it  may  be  noted  that  tests  with  the  dynamometer, 
the  ergograph,  and  other  instruments  of  precision  show  a  de- 
crease of  muscular  energy,  tone,  and  muscle  sense,  and  char- 
acteristic curves  of  muscular  action,  in  labyrinthine  disease 
corresponding  closely  to  the  results  of  animal  experimenta- 
tion. 

NON-ACOUSTIC   SYMPTOMS   OF    LABYRINTHINE   DISEASE. 

According  to  Barany,  the  diseases  of  the  semicircular 
canals  may  be  divided  into  three  groups: 

I.  Circumscribed  labyrinthitis.  O.  I.  circumscript. — Symp- 
toms due  to  irritation  by  hyperemia  or  toxic  edema.  Spon- 
taneous nystagmus  at  intervals,  elicited  by  head  motion  toward 
diseased  side.  Caloric  test  positive.  Many  diseases  show  this 
reaction.  The  most  important  are  circumscribed  labyrinthine 
suppuration,  and  fistula.  Fistula  symptom  (nystagmus  on  air 
compression)  may  be  elicited.  Subjective  sensations  usually 
present.  Marked  vertigo,  nausea,  and  occasionally  vomiting. 
Partial  deafness.  Rotation  toward  diseased  side  increases 
spontaneous  nystagmus,  or  brings  it  on  after  one  or  two  turns. 
After-nystagmus  to  sound  side  slight.  Vertigo  present.  Dis- 
turbance of  equilibrium.  Head  turns  away  from  diseased 
side,  and  with  head  upright,  patient  falls  away  from  diseased 
side.  (Attempted  compensation.)  If  head  is  turned  toward 
diseased  side,  patient  falls  backward,  and  vice  versa. 
Tonus  increased  on  diseased  side.  Rotation  toward  diseased 
side  causes  more  marked  and  lasting  somatic  reaction,  which 
may  occur  after  one  or  two  turns.  Recovery  with  normally 
irritable  static  apparatus. 

II.  Diffuse  labyrinthitis.  O.  I.  P.  A. — Loss  of  function 
due  to  acute  and  widespread  suppuration,  and  indicated  by 
the  loss  of  caloric  reaction.  Total  deafness.  Spontaneous 
nystagmus  to  sound  side,  due  to  complete  loss  of  function  on 
diseased  side  and  comparative  excitation  of  remaining  normal 
labyrinth  is  continuous,  present  in  all  positions,  and  tends  to 
disappear.  Tinnitus  and  spontaneous  nystagmus  occasionally 
persist  for  some  time.     Rotation  toward  diseased  side  causes 
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slight  somatic  reaction,  if  any.  Vertigo  may  be  absent.  Facial 
paralysis  frequent.  Disturbance  of  equilibrium.  Tendenc)'  to 
fall  or  walk  toward  diseased  side.  Gradually  corrected  and 
compensated  for  by  tactile  and  visual  sense.  Tonus  markedly 
increased  on  diseased  side.  Recovery  with  unilateral  loss  of 
static  function  and  loss  of  reaction  to  rotation. 

III.  Chronic  diffuse  labyrinthitis.  O.  I.  P.  C. — Loss  of 
function  due  to  old  suppuration.  Spontaneous  nystagmus  to 
sound  side  no  longer  present.  Cerebral  compensation  and  ad- 
justment of  temporarily  disordered  balance  of  labyrinthine 
stimuli.  Caloric  nystagmus  absent.  This  may  occur  in  cases 
which  have  progressed  slowly  from  the  start,  with  a  sub- 
chronic  course,  nystagmus  and  vertigo  never  having  been 
noted,  and  in  cases  of  long  standing  labyrinthine  suppuration 
with  widespread  destruction.  Fistula  sj-mptom  absent.  Rota- 
tion. In  II.  and  III,  there  is  marked  after-nystagmus  to  sound 
side.  Vertigo  absent.  Disturbance  of  equilbrium  shows 
gradual  compensation.  Tonus  gradually  restored,  but  mus- 
cular weakness  remains. 

SENSE  OF  BALANCE. 

The  sense  of  equilibrium  and  power  of  balance  in  human 
beings  is  a  variable  factor.  Probably  not  congenital,  as  shown 
by  the  unstable  equilibrium  of  small  children,  even  when  mus- 
cular power  is  great,  and  by  the  slight  tendency  to  vertigo, 
which  is  rarely  noted  before  the  eighth  year.  Children  are  not 
subject  to  sea-sickness,  can  swing  without  becoming  dizzy, 
or  whirl  in  dancing  or  at  play  much  more  freely  than  adults. 
There  are  probably  diflferences  in  the  two  sexes  and  at  dif- 
ferent ages.  Neurasthenic  or  hysterical  individuals  are  par- 
ticularly susceptible  to  vertigo  and  nausaa.  Occupation  and 
training  are  of  importance,  and  in  tests  of  patients  with  laby- 
rinthine disturbance  it  is  well  to  ascertain  what  movements 
could  formerly  be  performed  correctly.  There  is  a  tendency 
for  normal  individuals  to  circle  to  the  right  in  walking,  and 
turning  to  the  right  especially  in  dancing  is  comparatively 
easy  for  the  right-handed.  Reversing  is  difficult  for  many, 
and  this  faculty  should  be  inquired  into.  The  tactile  sense, 
muscle  sense,  tonus  and  sensations  in  the  viscera  combine  to 
form  one  large  uniform  source  of  sensations  as  to  our  posi- 
tion in  space.    Visual  sensations,  sensu  strictiori,  and  sensa- 
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tions  of  ocular  muscle  innervation,  form  a  second.  The  third, 
labyrinthine  sensations  or  disturbances,  are  generally  subcon- 
scious and  for  that  reason  externalized  and  interpreted  by 
the  sensorium  as  sensations  of  objective  or  subjective  motion. 
Normally,  all  changes  of  position  or  of  equilibrium  are  asso- 
ciated with  a  sense  of  change  in  the  field  of  vision,  of  the  posi- 
tion of  external  objects  as  to  us,  an  external  disequilibration 
as  opposed  to  the  internal.  Vertigo  is  produced  when  there  is 
contrary  innervation  or  discrepancy  between  the  two  sensa- 
tion states.  Thus  even  rapid  and  irregular  motion  of  objects 
in  the  visual  field  will  of  themselves  not  cause  vertigo,  whereas 
very  slight  displacements  will  suffice  when  there  is  an  absence 
of  the  usual  corresponding  sensations  in  the  ocular  muscles 
or  those  of  the  body. 

OBJECTIONS    TO    BREUER-MACH    THEORY    AND   V.    STEIn's    TESTS. 

Objections  to  conclusion  from  animal  experiment,  particu- 
larly section  of  the  semicircular  canals,  as  well  as  to  deduc- 
tions from  the  phenomena  of  their  disease,  in  so  far  as  it  was 
assumed  that  these  symptoms  were  evidence  of  local  changes, 
were  made  from  the  beginning  of  investigations  in  this  field. 
It  was  repeatedly  claimed  that  the  results  were  vitiated  and 
the  facts  obscured  by  complicating  disease  or  accidental  in- 
jury of  contiguous  cerebral  structures.  Thus  Hitzig  (1871) 
believed  that  the  phenomena  of  galvanic  irritation  nystagmus 
were  due  solely  to  cerebral  irritation.  Disproved  by  cocaini- 
zation  of  the  ampulla,  and  by  observations  on  deaf-mutes. 
Boettcher  (1875)  laid  stress  on  possible  injury  by  traction  on 
the  nerve  trunks  in  semicircular  canal  experiments.  Weber- 
Liel  (1880)  considered  brain  irritation  through  changes  of 
pressure  in  the  aquaeductus  cochleae  sufficient  explanation. 
V.  Bergmann,  in  the  same  year,  attributed  Meniere's  complex 
in  the  case  of  a  fissure  through  the  labyrinth  to  coincident 
traumatism  of  the  brain.  Lucae  and  Baginsky,  judging  from 
the  eflFects  of  the  air-douche  and  of  injection  of  fluids  into 
the  middle  ear,  claimed  that  transmission  of  external  pres- 
sure to  the  cerebrospinal  fluid  and  consecutive  central  irrita- 
tion or  injury  were  the  principal  factor  in  disturbance  of 
equilibrium.  Baginsky  in  fact  claimed  that  Meniere's  com- 
plex was  invariably  dependent  on  cerebral  lesions.  Steiner 
(1888)  claimed  that  all  observed  disturbances  of  motility  could 
be  explained  by  traction  on  the  trunk  of  the  auditory  nerve, 
and  that  the  phenomena  were  forced  movements,  not  balance- 
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compensations.  Other  investigators  claimed  that  the  varied 
data  of  animal  experimentation  were  due  to  faulty  observa- 
tion, and  that  with  careful  section  of  the  semicircular  canals 
there  are  no  disturbances  of  equilibrium  whatever.  (Boett- 
cher,  Lussana,  1872.)  There  may  be  extensive  disease  of  the 
labyrinth  without  a  trace  of  disturbance  of  equilibrium  (Lucae, 
18S2).  Kiesselbach  and  Steiner  experimenting  on  fishes  and 
lizards,  were  unable  to  find  any  disturbances  after  injuring 
the  semicircular  canals.  J.  D.  Richards  (Treatment  of  Purulent 
AflFection  of  the  Labyrinth,  Annals  of  Otology,  etc.,  Sept., 
1907)  claims  that  sound  waves  aflfect  the  non-acoustic  as  well 
as  the  acoustic  labyrinth,  and  gives,  as  a  practical  example, 
a  case  in  which  after  exenteration  of  the  entire  labyrinth, 
loud  musical  sounds  produced  intense  dizziness.  This  merely 
proves  again  what  was  well  known,  that  the  central  trunk  of 
the  eighth  nerve  transmits  acoustic  as  well  as  equilibrational 
stimuli,  giving  rise  to  cerebellar  sensory  reactions,  and  does 
not  in  any  way  invalidate  the  theory  of  the  non-acoustic  func- 
tion of  the  labyrinth.  Other  objections  raised  by  Richards 
on  the  basis  of  a  case  in  which  disturbed  equilibrium,  vertigo, 
vomiting  and  nystagmus  were  relieved  by  removal  of  semi- 
circular canals,  vestibule,  and  lower  half  of  the  first  cochlear 
whorl,  are  due  to  his  having  confounded  evidence  of  irrita- 
tion with  loss  of  function.  The  removal  of  a  source  of  irrita- 
tion and  of  false  localization  would  naturally  be  followed  by 
disappearance  of  double  or  faulty  sensation.  Richards  re- 
curs to  the  old  theory  of  concomitant  injury  of  central  organs 
or  of  centripetal  nerves  which  he  resurrects  under  the  name 
of  "peripheral  irritation,"  to  which  the  interior  of  the  labyrinth 
is  supposed  to  be  subjected  in  removal  of  parts  of  the  laby- 
rinth. His  deduction  that  nystagmus  and  other  reactions  are 
not  entirely  due  to  the  loss  of  parts  of  the  labyrinth,  because 
under  anesthesia  mechanical  irritation  of  the  interior  of  the 
vestibule  or  on  the  ampullary  areas  may  produce  nystagmus, 
is  faulty,  inasmuch  as  anesthesia  does  not  in  any  way  exclude 
the  function  of  the  organ  of  equilibration.  Against  the  prac- 
tical application  of  v.  Stein's  tests,  Richards  states  they  are 
subject  to  numerous  errors,  as,  irregularity  in  length  of 
limb,  a  badly  arched  foot,  fear  of  falling,  and  claims  that  a 
patient  if  he  l)e  right-sided  (handed)  attempting  to  jump  in 
a  straight  line,  will  deviate  to  the  left  and  eventually  tend  so 
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to  fall  if  the  eyes  are  closed.  In  the  hopping  test,  the  patient 
is  not  in  contact  with  the  floor  long  enough  to  gain  a  cor- 
rect subjective  appreciation  through  muscle  sense  of  his 
proper  relation  to  the  objects  about  him.  The  disconcerting 
of  muscular  sense  and  suppression  of  orientation  inherent  in 
V.  Stein's  tests,  create  inequilibrium,  so  that  if  disturbed  bal- 
ance appears  during  the  test  we  are  at  a  loss  to  know  what 
factor  is  responsible;  in  other  words,  it  is  not  a  differentiat- 
ing test.  In  answer  to  these  objections  it  can  merely  be  said 
that  they  are  not  borne  out  by  the  results  of  practical  ex- 
perience. Normal  individuals,  whether  flat  footed,  right  or 
left  handed,  or  otherwise  asymmetrical,  do  preserve  normal 
balance  and  walk  straight  forward  or  backward  without  dif- 
ficulty, whereas,  as  shown  by  numerous  observers,  and  again 
recently  by  Eagleton,  labyrinthine  disease  does  produce  char- 
acteristic disturbances.  No  disequilibration  is  produced  by 
V.  Stein's  test  except  the  pathognomonic  disturbance  which 
we  aim  to  elicit,  and  as  to  the  tactile  sensation  during  hops, 
if  the  length  of  time  between  them  were  insufficinet  for 
orientation,  we  should  all  lose  our  balance  when  hopping,  and 
there  would  be  no  tendency  to  fall  to  one  side  in  preference 
to  another.  Richards'  objections  to  theory  and  practice  of 
equilibration  and  nystagmus  tests  are  not  well  founded. 


FIGURE  1. 


Diagram  showing  relations  of  the  semicircular  canals  (after 
Ewald).  S,  S,  plane  of  superior  or  anterior;  H,  H,  of  external,  hor- 
izontal; P.  P,  of  posterior  semicircular  canals,  seen  from  behind. 


FIGURE  2. 


Membranous  labyrinth  (left)  from  outer  side.  S,  superior;  P, 
posterior;  H.  horizontal  semicircular  canal;  Si,  sacculus;  U,  utric- 
ulus  with  vertical  and  horizontal  macula,  respectively;  R.  I,  ramus 
inferior  (cochlear  branch)  of  Vlllth  nerve;  R,  M,  ramus  medius, 
from  posterior  ampulla;  R,  S,  ramus  superior;  1.  first  branch  from 
macula  sacculi,  superior,  and  external  ampulla;  2.  second  branch, 
utricular,  from  macula  utriculi;  V,  G,  vestibular  ganglion. 


FIGURE 


Central  course  or  vestibular  nerve  (after  Boenninghaus).  Dia- 
grammatic cross  section  through  pons  and  cerebellum.  C,  C,  semi- 
circular canal  (vestibular  apparatus);  1.  vestibular  ganglion;  2.  dor- 
sal nucleus  of  Vlllth  nerve;  3.  nucleus  tegmenti;  P,  N,  peripheral 
neuron;  C»,  cerebellum;  IV,  fourth  ventricle. 


FIGURE  4. 


Diagram  of  the  action  of  inertia  on  sensory  terminals  in  ampullae, 
a,  canal  and  ampulla  at  rest;  b,  in  rotation.  In  the  latter  the  hairs 
of  the  sensory  epithelium  are  dragged  backward  and  irritated  by 
the  lagging  of  the  endolymph. 


FIGURE  5. 


Diagram  of  the  action  of  gravitation  on  the  sensory  terminals 
of  the  vestibular  organs  (sacculus  and  utriculus).  a.  Vestibular 
organs  at  rest;  b,  inclined.  In  latter  position  the  otolith  plate 
causes  by  its  weight  and  dragging,  a  distortion  and  irritation  of 
the  sensory  hairs  on  the  macula. 
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FIGURE  6. 

Model  showing  mechanical  principle  of  function  of  semicircular 
canals.  A,  Turn  table.  At  right,  a  hollow  ring  of  \  inch  rubber 
tubing,  nearly  filled  with  glycerin  and  water,  in  which  a  small  pen- 
dulum is  suspended.  B.  Cross  section  through  tube.  Detail  of  pen- 
dulum. Beyond  the  table  there  projects  a  tin  quadrant  to  demon- 
strate nystagmus.  C-C^,  pegs  covered  with  rubber  tubing  in  which 
cardboard  discs  have  been  stuck  to  indicate  external  objects  pass- 
ing in  rotation.  On  turning  the  disc,  the  fluid  in  the  tube  lags  be- 
hind, at  first,  and  holds  back  the  pendulum,  causing  the  indicator 
to  tilt  forward  sharply  in  the  direction  of  rotation.  As  the  motion 
becomes  more  uniform,  the  indicator  tends  to  stand  upright.  On 
cessation  of  motion  the  indicator  reverses  sharply,  showing  the 
momentum  of  the  fluid  in  the  tube,  and  the  physiologic  basis  of 
sensation  of  reversed  rotation.  Acceleration  or  retardation  of  the 
disc  is  shown  at  once  by  an  inclination  of  the  Indicator  In  the  direc- 
tion of  turning. 


FIGURE  7. 

Model  showing  mechanism  of  rotational  nystagmus.  C,  Rotating 
disc;  d,  quadrant  attached  to  base;  C-C^,  pegs  representing  external 
objects,  in  which  pointer,  b,  representing  visual  axis,  engages; 
el,  el»,  elastic  bands  to  bring  visual  axis  back  to  normal;  el=,  at- 
tachment for  forced  abduction,  as  shown  at  b  with  dotted  line.  On 
revolving  disc,  representing  motion  of  external  objects  while  sub- 
ject is  turning,  the  pointer  is  held  and  caught  a  moment  by  each 
object  In  turn,  springing  back  with  a  rapid  recovery  movement  to 
normal  position.  On  forced  abduction  with  line  of  sight  at  a  sharp 
angle  with  line  of  objects,  the  pointer  is  held  much  longer,  the 
nystagmus,  accordingly,  appears  more  marked,  when  looking  toward 
source  of  motion,  and  tends  to  disappear  when  pointer  is  In  oppo- 
site position. 


FIGURE  8. 


Diagram  showing  direction  of  nystagmus,  head- turning,  and  sub- 
jective sensation  of  motion,  caused  by  caloric,  mechanical,  or  gal- 
vanic stimulation,  a.  b.  Face  seen  from  in  front.  Indicating  direc- 
tion in  which  eyes  are  turned,  nystagmus;  a,  positive  stimulation.-l- 
as  by  syringing  right  ear  with  hot  water,  turning  patient  to  right, 
compressing  air  in  right  auditory  meatus,  or  closing  galvanic  cur- 
rent with  cathode  on  right  ear.  Nystagmus  to  R  (small  circle  with 
enclosed  arrow),  head  turning  to  opposite  side;  L  (large  circle 
with  enclosed  arrow).  Movement  of  endolymph  (serpentine  arrow 
at  B)  strong,  toward  ampulla,  away  from  source  of  irritation  and 
from  direction  of  real  or  sensory  rotation,  toward  opposite  side, 
giving  subjective  sensation  (long  curved  arrow  at  A)  of  rotation 
to  R,  Irritated  side,  b.  Negative, — stimulation,  as  by  cold  water 
syringing  of  right  ear,  rotation  to  left,  rarefaction  of  air  in  right 
meatus,  anode  closure  on  right  ear.    Signs  as  before. 
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FIGURE  9. 

"Labyrinth  Hops."  v.  Stein.     Hopping  backward,  in  direction  of 
arrow,  in  disease  of  right  labyrinth. 
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CHRONIC     RECURRENT     SUPPURATIVE     OTITIS 

MEDIA  AND   ITS   RELATION   TO   MASTOID 

AND  INTRACRANIAL  COMPLICATIONS.* 

S.  MacCuen  Smith,  M.  D., 

PHILADELPHIA,  PA. 

INTERMITTENT    OTIC    DISCHARGE     MORE    DANGEROUS    THAJI 
THE  CONSTANT  VARIETY. 

In  considering  the  subject  of  chronic  recurrent  suppurative 
otitis  media,  I  will  endeavor  to  demonstrate  that  this  particular 
form  of  aural  disease  is  relatively  productive  of  more  compli- 
cations, intracranial  and  otherwise,  than  the  continuous  vari- 
et>'.  I  have  been  particularly  impressed  with  the  importance 
of  this  subject  from  the  fact  that  the  belief  still  persists,  both 
among  the  profession  and  the  laity,  that  an  aural  discharge 
which  is  intermittent  is  of  little  importance,  the  assumption 
being,  therefore,  that  the  underlying  disease  is  never  danger- 
ous to  life.  This  fact  clearly  illustrates  that  the  pathology  and 
prognosis  of  these  conditions  are  not  generally  understood, 
notwithstanding  the  marked  progress  which  otology  has  made 
in  this  direction  during  the  past  decade. 

OUR  DUTY  TO  THE  PROFESSION  AND  THE  LAITY. 

For  years  past  many  of  us  have  been  persistent  and  untiring 
in  our  efforts  to  impress  upon  the  profession  the  importance 
of  aural  disease,  and  to  indicate  the  obligation  due  our  patients 
in  the  prompt  recognition  and  treatment  of  the  same.  Like 
all  weighty  medical  problems,  the  evolution  has  been  slow, 
but  we  have  at  least  established  a  fairly  good  general  concep- 
tion of  the  acute  diseases,  their  dangerous  complications  and 
oftimes  tragic  sequelae.  As  the  general  surgeon  has  persist- 
ently urged,  year  after  year,  the  necessity  of  early  operative 
interference  in  appendicitis,  so  must  wc  labor  to  secure  a 
proper  realization  of  the  actual  dangers  of  a  discharging  ear. 

*Read  before  the  American  LaryngoloKical.  Rhinolosical  and 
Otologlcal  Society,  at  Pittsburg.  Pa.,  May  29.  1908. 


724  S.   MACCUEN  SMITH. 

Furthermore,  we  must  not  only  recognize  this  condition,  but 
must  properly  appreciate  its  gravity  and  demand  the  adoption 
of  prompt  and  efficient  measures  for  its  relief. 

This  widespread  indifference  to  a  "very  grave  problem  is 
the  natural  outcome  of  continued  apathy  on  the  part  of  the 
medical  profession,  and  if  the  Fellows  of  this  Society  are  to 
conserve  her  honorable  traditions,  it  becomes  the  immediate 
and  imperative  duty  of  each  and  every  one  of  us  to  spare  no 
effort,  however  self-sacrificing,  to  place  before  the  profession 
some  plain  facts  relative  to  the  ever-present  dangers  of  an 
otorrhea.  We  must,  therefore,  accept  the  obligations  and  re- 
sponsibility created  by  such  circumstances,  and  resolve  to  dif- 
fuse, in  the  most  effectual  manner  at  our  command,  such-  in- 
formation as  will  throw  proper  and  responsive  light  on  this 
subject  before  the  great  body  of  practicing  physicians,  who 
will  in  turn  be  moved" to  action  and  will  thereby  become  the 
legitimate  instructors  of  their  patients,  the  laity. 

VALUE  OE  PROPHYLAXIS. 

In  this  connection  I  wish  again  to  take  the  opportunity  of 
pointing  out  the  great  value  of  prophylaxis  as  applied  to  mas- 
toid and  intracranial  involvement,  complicating  acute  tym- 
panic disease.  In  the  primary  stage  we  find  a  simple  hyper- 
emia and  swelling  of  the  mucosa,  together  with  some  sero- 
mucous  exudate.  At  this  particular  period  probably  four- 
fifths  of  all  cases  will  yield  promptly  if  the  well-known  simple 
measures  for  their  relief  are  immediately  applied,  whereas  the 
vast  majority  of  all  serious  complications  are  directly  trace- 
able to  the  unpleasant  fact  that  these  primary  measures  have 
been  partially  or  wholly  neglected. 

I  am  not  unmindful  of  certain  cases  complicating  the  ex- 
anthemata, influenza,  etc.,  which  seem  to  be  virulent  and 
purulent  from  their  very  inception,  but  even  in  such  cases  a 
free  incis-on  of  the  membrana  tympani  before  bulging  occurs 
will  usually  prevent  serious  involvement  of  the  accessory  cav- 
ities and  adjacent  structures.  Such  clearly  defined  facts 
should,  therefore,  convince  us  that  a  discharging  ear,  whether 
of  the  acute  or  chronic  form,  is  frequently  the  result  of  woeful 
ignorance  or  indifference,  and  that  the  subsequent  mastoid 
and  intracranial  implications  are  mainly  chargeable  to  the 
same  cause. 

At  times  we  are    confronted    with    the   statement    that  an 
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Otorrhea  has  existed  for  many  years  without  producing  un- 
toward symptoms.  So  long,  therefore,  as  the  patient  experi- 
ences no  actual  suffering  he  is  content,  often  by  the  advice  of 
his  physician,  "to  let  well  enough  alone."  This  viewpoint  is 
quite  natural  and  excusable  on  the  part  of  the  patient,  but  it 
does  seem  inconceivable,  in  this  day  of  progressive  and  pre- 
ventive medicine,  that  those  charged  with  and  professing  to 
conserve  the  public  health,  should  so  far  forget  their  obliga- 
tions or  misinterpret  their  humane  duty. 

As  a  body,  those  practicing  the  learned  profession  of  medi- 
cine are  among  the  most  honorable,  and  certainly  the  most  self- 
sacrificing  men  to  be  found  in  any  calling;  consequently,  this 
lackadaisical  attitude  toward  aural  disease  that  we  too  often 
meet  with  can  only  be  attributed  to  misconception  or  mis- 
information as  to  the  worth  and  importance  of  the  subject. 
Such  being  the  case,  I  again  wish  to  proclaim  this  society,  in- 
dividually and  collectively,  the  disseminators  of  such  informa- 
tion or  instruction  as  may  be  necessary  for  the  betterment  of 
our  profession,  which,  when  viewed  in  the  light  of  civic  duty, 
must  be  accepted  as  an  imperative  obligation  due  to  our  fel- 
lowman. 

ILLUSTRATIVE    CASES. 

In  order  to  prop^erly  illustrate  the  destruction  that  frequent- 
ly accompanies  a  recurrent  suppurative  otitis  media.  I  will 
briefly  relate  the  histories  of  three  typical  cases,  which  I  have 
recently  operated  upon. 

Case  1.  History.— Male,  T.  W.  D.,  aged  44  years.  There 
is  some  doubt  as  to  whether  he  suffered  from  aural  disease 
early  in  life.  During  the  past  three  years  he  has  had  a  recur- 
rent suppurative  otitis  media  of  the  left  ear,  the  primary  cause 
of  which  is  unknown. 

The  patient  came  under  my  care  at  the  Jefferson  Medical 
College  Hospital,  April  3,  1908,  stating  that  for  the  past  three 
or  four  days  he  had  suffered  very  severe  pain,  not  only  in  the 
ear  and  over  the  mastoid  process,  but  also  on  that  entire  side 
of  the  head,  so  much  so  that  hypodermic  injections  of  mor- 
phine were  necessary  to  relieve  his  suffering.  The  history 
furthermore  states  that  these  acute  exacerbations  occurred 
about  every  three  or  four  months.  In  the  interim  the  ear 
would  be  entirely  dry  and  free  from  pain.  Prior  to  the  last 
attack,  however,  he  was  free  from  all  aural  symptoms  for 
about  eight  consecutive  months. 
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The  examination  showed  the  external  auditory  canal  to  be 
filled  with  a  copious,  brownish-yellow,  foul-smelling  pus. 
There  was  a  good-sized  carious  opening  through  the  posterior 
wall  of  the  external  auditory  canal,  and  communicating  with 
the  mastoid  antrum,  through  which  pus  was  escaping.  There 
was  much  swelling,  redness  and  tenderness  over  the  mastoid 
process,  extending  upward  to  the  superior  border  of  the  tem- 
poral bone,  anteriorly  to  the  outer  canthus  of  the  eye  and  pos- 
teriorly to  the  occipital  protuberance.  Pressure  on  this  swell- 
ing would  force  a  large  quantity  of  pus  through  the  carious 
opening  already  mentioned  into  the  external  auditory  canal. 
The  posterior  half  of  the  membrana  tympani  was  destroyed; 
the  anterior  portion,  however,  remained  intact  and  was  quite 
normal  in  appearance. 

Patient's  temperature  at  this  time  registered  103°.  Opera- 
tion was  advised  and  refused.  The  following  day  he  returned, 
still  suffering,  the  temperature  rising  to  104°  at  noon.  Opera- 
tive interference  was  strongly  urged,  but  again  refused.  The 
next  day  he  came  again,  at  noon,  his  temperature  at  this  time 
registering  105  1-5°.  He  was  not  able  to  secure  sleep  or  re- 
lief from  pain  even  under  the  influence  of  hypodermic  medica- 
tion. He  now  readily  consented  to  an  operation,  and  was  ad- 
mitted to  the  hospital  for  this  purpose. 

Operation. — A  free  incision  through  the  soft  parts  evacu- 
ated a  large  quantity  of  pus.  This  incision  was  carried  from 
the  tip  of  the  mastoid  to  about  one  inch  above  the  superior 
border  of  the  auricle,  and  then  forward  to  the  outer  canthus 
of  the  eye  for  a  distance  of  about  two  inches.  A  transverse 
incision  on  a  level  with  the  mastoid  antrum  was  carried  almost 
to  the  occipital  protuberance.  This  large  field  of  operation 
was  necessary  on  account  of  the  extensive  osteomyelitis  pres- 
ent. In  this  particular  case  the  extension  from  the  diploe, 
which  is  usually  first  involved  in  cases  of  osteomyelitis,  was 
external  rather  than  internal,  probably  taking  the  course  of 
least  resistance.  The  entire  external  plate  of  bone  was  very 
dark,  in  some  spots  almost  black,  with  numerous  points  of 
hemic  ooze.  All  this  area  of  necrotic  bone  was  removed. 
There  was  a  large  carious  opening  in  the  mastoid  process  a 
little  below  the  level  of  the  antrum.  The  remaining  part  of 
the  process  was  also  discolored  and  showed  many  bleeding 
points.  The  necrosis  was  so  great  that  the  whole  process  was 
removed,  including  the  tip.    The  sinus,  as  so  frequently  occurs 
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in  these  chronic  cases,  was  situated  rather  superficially  and  far 
forward,  so  much  so  that  part  of  the  posterior  auditory  canal 
acted  as  the  anterior  bony  wall  of  the  sinus.  The  necrotic 
process  had  exposed  the  entire  sinus,  which  was  bathed  in  pus, 
and  covered  with  a  thick  layer  of  what  seemed  to  be  healthy 
granulation  tissue,  with  the  exception  of  one  part.  The  granu- 
lation tissue  was  removed  on  account  of  some  bleeding,  and 
this  bleeding  was  increased  by  the  removal  of  this  tissue,  al- 
though no  opening  in  the  sinus  could  be  found.  The  dura 
was  largely  exposed,  both  through  the  tympanic  roof  and  the 
antrum.  The  discoloration  of  the  dura  through  the  antral 
opening  was  so  marked  that  it  suggested  the  possibility  of  some 
intradural  abscess  formation.  A  hypodermic  needle  was  in- 
troduced for  the  purpose  of  diagnosis,  but  with  negative  re- 
sults. 

The  septic  temperature  ranged  from  below  normal  to  106°, 
and  continued  for  some  days  after  the  operation.  The  man  at 
times  became  quite  delirious,  and  the  whole  picture  resembled 
one  of  septic  sinus  thrombosis.  My  own  conviction,  and  the 
judgment  of  the  various  consultants,  favored  the  opinion  that 
the  man  was  suflTering  from  a  general  septicemia.  Hence,  no 
further  operative  interference  was  resorted  to.  The  wisdom 
of  this  conservative  decision  was  borne  out  by  the  fact  that 
after  the  patient  had  passed  through  superficial  multiple  ab- 
scess formations  in  various  parts  of  his  body,  he  made  a  com- 
plete recovery. 

Blood  cultures  and  differential  blood  counts  were  made  at 
various  stages  of  this  patient's  illness.  The  former  demon- 
strated the  presence  of  the  staphylococcus  pyogenes  albus,  and 
the  latter  showed,  as  might  be  expected,  a  marked  hyperleuko- 
cytosis  and  a  decided  increase  of  the  polynuclear  percentage. 
This  relative  ratio  between  the  hyperleukocytosis  and  the 
polynuclear  percentage  continued  throughout  his  illness,  clearly 
demonstrating  the  value  of  the  blood  count  in  all  septic  condi- 
tions. 

Frequent  examinations  of  the  eye-ground  gave  negative  re- 
sults. 

One  point  of  interest  and  importance  to  which  I  especially 
wish  to  direct  your  attention,  is  the  fact  that  we  can  hardly 
conceive  that  all  the  bone  destrxiction  shown  in  this  case  could 
have  occurred  in  the  three  or  four  days  which  marked  the 
acute  exacerbation  of  the  chronic  recurrent  suppurative  otitis 
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media,  and  yet  the  patient  and  his  family  claimed  that  for  eight 
months  prior  to  the  date  of  this  acute  exacerbation  he  did  not 
suffer  the  slightest  inconvenience  from  his  ear  and  that  the 
same  remained  entirely  dry  during  that  period. 

This  brings  up  for  consideration  the  extensive  pathologic 
changes  that  apparently  take  place  without  causing  the  patient 
any  discomfort.  We  are  frequently  surprised  at  the  extensive 
necrosis  met  with  in  operating  for  the  relief  of  mastoid  dis- 
ease. This  remark  applies  both  to  the  acute  and  the  chronic 
form  of  mastoid  disease,  but  of  course  is  much  more  common 
in  the  latter.  From  this  experience,  especially  during  epidemics 
of  influenza,  I  am  convinced  that  bone  destruction  does  some- 
times  occur  with  little  or  no  inconvenience,  until  a  certain 
point  has  been  reached.  In  other  words,  this  furnishes  us  an 
additional  argument  in  favor  of  comparatively  early  opera- 
tive interference. 

The  fact  that  this  patient  was  able  to  attend  the  dispensary 
service  on  three  consecutive  days,  with  a  temperature  ranging 
from  103°  to  105°,  would  indicate  that  he  possessed  an  un- 
usually good  constitution,  and  that  he  could  not  have  had  any 
serious  intracranial  involvement. 

Case  2.  History. — Another  case  which  well  illustrates  the 
point  under  discussion  is  that  of  H.  D.,  aged  18  years,  who 
suffered  from  a  recurrent  suppurative  otitis  media  of  the  right 
ear  from  early  childhood,  the  trouble  recurring  at  intervals 
ever  since.  At  times  the  discharge  would  cease  for  a  period  of 
about  one  year,  the  membrana  tympani  completely  regenerating 
in  the  interval,  the  pain,  however,  being  much  worse  during 
the  period  of  cessation  of  discharge.  Whooping-cough  is  the 
only  disease  from  which  the  patient  ever  suffered,  and  this  is 
said  not  to  have  had  any  influence  on  the  aural  condition. 

An  acute  exacerbation  occurred  about  two  years  ago  and 
was  very  severe,  the  discharge  lasting  until  he  applied  for 
treatment  at  the  Jefferson  Medical  College  Hospital.  October 
11,  1907.  Examination  at  that  time  revealed  the  presence  of 
a  slight  discharge  in  the  external  auditory  canal  escaping  from 
a  small  perforation  in  the  anterio-posterior  part  of  the  mem- 
brana tympani.  the  remainder  of  the  membrane  being  intact  and 
looking  fairly  healthy.  The  Eustachian  tube  was  patulous,  an 
increased  amount  of  secretion  being  forced  through  the  per- 
foration by  the  use  of  Valsalva's  method  of  inflation.  Deep 
pressure  over  the  mastoid  process  elicited   some  tenderness. 


RECURRENT  SUPPURATIVE  OTITIS   MEDIA.  729 

In  order  to  provide  for  better  drainage,  the  membrana  tympani 
was  freely  incised  and  the  patient  placed  on  the  usual  line  of 
treatment. 

November  23,  1907,  or  about  five  weeks  later,  the  drumhead 
was  found  to  have  entirely  regenerated  and  was  quite  normal 
in  appearance,  the  patient,  however,  complaining  of  severe  pain 
over  the  mastoid  process  and  the  right  side  of  the  head,  al- 
though, with  this  exception,  there  was  not  the  slightest  evi- 
dence of  the  classical  symptoms  of  mastoid  disease,  as  evinced 
either  by  redness  or  swelling  over  the  process  or  by  any  in- 
flammatory condition  of  the  drumhead.  There  was,  however, 
some  drooping  and  slight  redness  of  the  superior  and  posterior 
wall  of  the  external  auditory  canal. 

When  the  patient  first  applied  for  treatment,  the  mother 
was  advised  that  an  operation  would  probably  be  necessary. 
The  condition  had  now  improved  to  such  an  extent  that  we 
advised  deferring  operative  interference.  This  did  not  meet 
with  the  approval  of  either  the  patient  or  his  mother,  the  latter 
stating  that  the  boy  had  been  going  through  this  process  prac- 
tically all  his  life,  and  she  was  convinced  that  the  recurrence 
of  pain  on  that  side  of  his  head  would  soon  be  followed  by  a 
reappearance  of  the  discharge  and  that  at  such  times  he  usual- 
ly became  quite  ill,  with  high  fever,  severe  headache,  nausea, 
vomiting  and  great  prostration. 

Operation. — Heath's  operation  was  performed  on  December 
6.  1907.  Here  again  the  mastoid  was  found  to  be  of  the  diploic 
variety,  the  accompanying  osteomyelitis  extending  back  almost 
to  the  occipital  protuberance.  This,  of  course,  offered  a  ready 
explanation  of  the  pain  on  pressure  over  the  mastoid  and  pos- 
terior to  the  same.  As  in  the  former  case,  extensive  necrosis 
was  found,  especially  over  the  sinus,  exposing  the  same  for 
almost  its  entire  extent. 

The  sutures  were  removed  and  the  dressings  changed  six 
days  after  the  operation.  The  wound  was  dressed  every  sec- 
ond day  until  January  2.  1908,  when  the  patient  was  allowed 
to  leave  the  hospital  apparently  well.  On  February  15,  1908. 
or  about  two  months  after  the  operation,  the  patient  returned, 
the  discharge  having  entirely  ceased  and  the  hearing  having 
shown  marked  improvement.  On  April  17,  or  about  four 
months  after  the  operation,  the  patient  again  reported  for  ex- 
amination. The  membrana  tympani  was  now  entirely  regen- 
erated, and  there  was  a  complete  cessation  of  the  discharge. 


730  S.   MACCUEN  SMITH. 

The  hearing  had  improved  almost  to  normal,  and  he  was  prac- 
tically free  from  all  discomfort. 

The  result,  in  so  far  as  the  hearing  is  concerned,  shows  the 
importance  of  resorting  to  a  Heath  or  a  modified  radical  opera- 
tion in  all  suitable  cases. 

The  destructive  nature  of  a  recurrent  suppurative  otitis 
media,  to  which  little  or  no  attention  is  usually  paid,  is  well 
illustrated  by  a  patient  from  the  far  West  on  whom  I  recently 
operated. 

Case  3.  History. — Married  woman,  aged  38  years.  With- 
out apparent  cause  she  has  had  a  recurrent  suppurative  otitis 
media  of  the  left  ear  practically  all  her  life.  Up  to  eight  years 
ago  the  discharge  would  appear  about  every  two  months.  At 
that  time,  however,  it  ceased  until  nine  months  ago,  when  the 
acute  exacerbation  was  ushered  in  with  characteristic  head- 
ache, nausea  and  great  lassitude,  extending  over  a  period  of 
several  days,  until  the  discharge  again  appeared,  which  in  turn 
relieved  the  pain  considerably,  as  so  often  occurs.  The  otor- 
rhea, however,  had  continued  during  this  entire  nine  months. 
In  June,  1907,  she  had  an  acute  suppurative  otitis  media  of 
the  right  ear,  which  was  the  first  time  this  ear  had  been  in- 
volved. 

The  patient  consulted  me  April  7,  1908.  She  was  found  to 
be  suffering  severely  with  headache,  confined  to  the  left  side. 
There  was  no  swelling  over  the  mastoid  process,  but  she  suf- 
fered from  rather  severe  pain  on  gentle  pressure  over  the 
mastoid,  and  extending  for  some  distance  posteriorly.  There 
was  a  copious  discharge  escaping  from  the  external  auditory 
canal,  of  a  brownish-yellow  character,  streaked  with  blood  and 
very  offensive.  The  entire  membrana  tympani  in  this  ear  was 
practically  destroyed,  as  well  as  the  ossicles,  which,  however, 
were  said  to  have  been  removed  on  a  former  occasion.  The 
superior  and  posterior  wall  of  the  external  auditory  canal  wa=i 
very  red,  extremely  sensitive,  and  drooping.  The  hearing  was 
practically  nil. 

Operation. — In  this  patient  we  found  the  cortex  exceedingly 
hard,  it  being  flint-like  in  character.  The  sinus  was  pushed 
far  forward  and  exposed  by  the  necrotic  involvement.  There 
was  some  necrosis  of  the  bony  roof  of  the  mastoid  antrum, 
which,  on  being  removed,  evacuated  considerable  pus  from  an 
extradural  abscess. 

The  radical  operation  was  performed  in  this  case.     The 
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patient  made  an  uninterrupted  but  rather  slow  recovery,  on 
account  of  suffering  from  an  intercurrent  attack  of  purpura 
hemorrhagica  with  hemophilia,  the  bleeding  taking  place  at 
many  points  over  the  entire  surface  of  her  body,  but  more 
especially  in  the  throat  and  gums.  Although  no  undue  hemor- 
rhage was  met  with  at  the  time  of  the  operation,  there  has 
been  a  tendency  since  that  time  to  have  some  bleeding  from 
the  mastoid  cavity.  On  the  other  hand,  up  to  the  present  time 
there  has  been  no  recurrence  of  the  purulent  secretion.  The 
vertigo  from  which  she  suffered  prior  to  the  operation  has  con- 
tinued at  intervals.  This  may  be  accounted  for  by  some  pos- 
sible hemorrhagic  invasion  of  the  labyrinth. 

EXACERBATIONS   CAUSED   BY    INFLUENZA. 

Of  seventeen  mastoid  operations  performed  by  me  in  six 
consecutive  days,  during  the  second  week  of  January,  1908, 
seven  were  of  the  recurrent  variety.  All  showed  extensive 
bone  destruction,  exposing  either  the  sinus  or  dura  or  both. 
Two  led  to  the  evacuation  of  pus  from  a  temporo-sphenoidal 
abscess,  through  the  mastoid  antrum  route,  and  one  assumed 
the  Bezold's  variety  of  mastoid  disease.  Previous  duration  of 
the  disease  ranged  from  twenty-seven  months  to  thirty-one 
years.  The  acute  exacerbations  occurred  in  two  cases  about 
every  two  months,  and  in  the  others  about  every  two  years  or 
more.  Four  of  the  patients  had  not  noticed  any  discharj^rc 
from  the  ear,  nor  experienced  the  slightest  discomfort  from 
the  same  for  a  period  of  three  years  or  more.  In  one  patient 
the  ear  had  not  discharged  for  six  years  when  a  sinus  throm- 
bosis developed.  In  all  these  patients  the  acute  exacerbations 
were  complications  of  influenza. 

Of  about  one  hundred  mastoid  operations  recently  per- 
formed, twenty-one  were  of  the  recurrent  variety.  Of  this 
number,  eleven  showed  unexpected  necrotic  exposure  of  the 
sinus  or  interior  of  the  skull.  Two  died  during  the  acute  ex 
acerbation,  one  from  an  old  encysted  temporo-sphenoidal  ab- 
scess, which  ruptured  as  the  result  of  an  injury  to  the  head, 
and  the  other  from  an  infectious  meningitis.  In  this  latter 
case  free  pus  was  found  in  the  cavernous  and  petrosal  sinuses, 
the  lateral  sinus  being  apparently  uninvolved.  This  patient 
enjoyed  good  health  until  his  final  and  fatal  attack,  his  previous 
exacerbation  occurring  more  than  twelve  years  before.  The 
primary  ear  disease  developed  from  epidemic  measles  forty- 
two  years  prior  to  this  date. 
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During  an  attack  of  suppurative  otitis  media,  especially 
when  long-continued,  the  mucosa  lining  the  tympanic  cavity 
and  accessory  cavities  first  undergoes  an  ulcerative  process, 
and  this  in  turn  becomes  macerated  and  peels  off,  leaving  a 
greater  or  less  area  of  exposed  osseous  surface.  With  the  pro- 
tective and  nutritive  coat  removed,  the  bone  becomes  an  easy 
prey  to  the  destructive  influence  of  pathogenic  microorganisms 
Consequently  it  is  hardly  to  be  wondered  at  that  so  much  ne- 
crosis of  the  bony  structure  should  occur  in  such  a  large  num- 
ber of  suppurative  cases. 

The  location  of  the  perforation  in  the  membrana  tympani 
would  seem  to  offer  some  points  in  the  diagnosis  of  serious 
intratympanic  as  well  as  mastoid  caries.  Although  the  rule 
is  not  constant,  it  nevertheless  does  occur  with  sufficient  fre- 
quency to  warrant  the  assumption  that  perforations  situated 
superiorly  and  posteriorly  in  Shrapnell's  membrane,  and  more 
especially  if  they  exist  in  connection  with  drooping  of  the 
posterior  and  superior  wall  of  the  external  auditory  canal,  are 
definite  diagnostic  indications  of  extensive  caries  of  the  tym- 
panic cavity  as  well  as  of  the  mastoid  process. 

During  suppuration  the  mucous  membrane  of  the  tympanic 
cavity  shows  hypertrophy,  with  the  formation  of  vegetation  or 
papillary  growths,  which  may  be  large  or  small,  discrete  or 
confluent,  extending  along  the  inner  wall  of  the  cavity  to  the 
orifice  of  the  Eustachian  'tube.  As  suppuration  continues  the 
epithelial  cells  desquamate  and  form  large,  whitish-yellow 
masses,  which  are  composed  of  inspissated  secretion  and  des- 
quamated epithelium.  These  may  be  retained  for  an  indefinite 
time  unless  infected  by  the  staphylococcus,  when  they  are  con- 
verted into  a  foul-smelling  discharge,  consisting  of  bacteria 
and  granular  debris.  Occasionally  they  assume  a  pearly  white 
appearance  and  remain  in  the  middle  ear  cavity  as  homo- 
geneous masses  or  cholesteatomata. 

The  inward  growth  of  the  epidermis  of  the  external  meatus 
towards  the  tympanic  cavity  without  the  formation  of  choles- 
teatomata takes  place  more  often  than  is  generally  suppose*'.. 
On  the  other  hand,  secondary  cholesteatomata  are  very  often 
caused  by  the  intrusion  of  the  epidermis  of  the  external  meatus 
into  the  middle  ear.  They  also  develop  in  the  middle  ear 
itself,  as  shown  by  the  presence  of  non-nucleated  squamous 
cells.  These  cholesteatomatous  masses  may  attain  a  consider- 
able size  without  the  least  sign  of  caries  or  necrosis.    On  the 
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Other  hand,  it  must  be  remembered  that  these  epithelial  ac- 
cumulations or  growths  are  probably  more  destructive,  both  to 
the  soft  and  osseous  structures,  and  cause  more  serious  mas- 
toid and  intracranial  complications  thai)  any  form  of  infection. 

In  lonjj- standing  cases  the  horizontal  walls  of  the  semicir- 
cular canals  may  become  eroded  and  the  internal  structures 
become  the  seat  of  inflammatory  changes  affecting  the  aque- 
ductus  vestibulae  and  the  aqueductus  cochleae.  This  in  turn 
may  cause  a  cerebellar  abscess,  resulting  from  suppuration 
within  the  labyrinth,  the  pus  having  followed  the  auditory 
nerve  and  burrowed  its  way  through  the  internal  auditory 
meatus. 

More  especially  during  epidemics  of  influenza  we  meet  a 
large  number  of  serious  mastoid  cases,  the  cause  of  which  can- 
not be  definitely  explained.  In  other  words,  from  the  patient's 
history  and  in  so  far  as  can  be  seen,  the  middle  ear  was  not 
involved.  In  cases  of  this  kind,  the  bacteria  and  their  toxins 
undoubtedly  must  have  reached  the  mastoid  by  a  hematogen- 
ous form  of  infection. 

As  is  well  known,  recurrent  cases  may  remain  quiescent  for 
some  years,  when  the  patient  suddenly  complains  of  severe 
pain  in  the  head  and  ear  of  the  same  side.  There  is  general 
hebetude,  followed  by  chills,  fever,  vertigo  and  vomiting,  symp- 
toms which  frequently  usher  in  some  intracranial  involvement 

In  cases  of  a  mild  nature,  or  where  an  intracranial  compli 
cation  is  neither  present  nor  in  the  course  of  development,  the 
intensit>'  of  the  above  symptoms  will  be  more  or  less  modified, 
as  the  severity  of  the  attack  is  governed  entirely  by  the  under- 
lying involvement. 

DIAGNOSTIC  VALUE  OF  LEUKOCYTOSIS. 

In  considering  the  bacterial  invasion  of  the  temporal  bone 
and  the  adjacent  structures,  we  often  speak  of  the  presence 
and  value  of  a  leukocytosis.  In  this  connection  it  is  well  to 
remember  that  a  leukocytosis  is  a  perfectly  normal  condition 
in  the  healthy  state,  and  is,  in  fact,  nature's  method  of  pro- 
viding scavengers  for  the  destruction  of  the  numerous  micro- 
organisms that  are  constantly  invading  the  human  economy 
This  leukocytosis,  therefore,  must  necessarily  vary  in  degree, 
depending  ent'rely  on  the  quantity  and  character  of  the  toxins 
to  be  destroyed. 

In  the  great  majority  of  cases  a  normal  leukocytosis  is  quite 
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sufficient  to  destroy  the  hostile  microbic  incursion,  but  when 
the  pathogenic  organisms  are  numerous  and  virulent,  a  battle 
royal  ensues  between  the  leukocytes,  which  resent  the  hostile 
entrance  into  the  possessions  or  domains  of  another,  and  the 
invading  microbic  army.  In  order  to  successfully  meet  and 
destroy  the  enemy,  nature  greatly  increases  the  normal  per- 
centage of  leukocytes,  in  which  state  the  term  hyperleukocy- 
tosis  or  leukopenia,  which  naturally  signifies  an  entirely  differ- 
ent condition.  The  normal  number  of  leukocytes  varies  from 
6,000  to  10,000  to  the  cubic  millimeter.  Hyperleukocytosis  in- 
dicates an  increase  to  15,000  or  more,  and  hypoleukocytosls 
or  leukopenia  is  a  decrease  from  the  normal  amount. 

An  examination  of  the  blood  is  often  an  important  link  in 
the  chain  of  symptoms  which  goes  to  make  up  the  diagnosis 
in  a  septic  process,  but  this  examination  must  consist  of  the 
differential  leukocyte  count  as  distinguished  from  merely  de 
termining  the  presence  of  a  hyperleukocytosis  on  the  one  hand, 
or  leukopenia  on  the  other. 

The  condition  in  sepsis,  in  the  majority  of  cases,  shows  a  de- 
cided increase  in  the  leukocytes,  but  this  is  by  no  means  con- 
stant, for  as  great  an  authority  as  Grawitz  states  that  "not 
rarely  active  inflammatory  processes  with  suppuration  may  be 
present  without  hyperleukocytosis  occurring." 

Leukocytosis  gauges  the  combative  powers  an  individual 
possesses  and  can  use  against  the  infection  by  which  he  is  at- 
tacked, but  it  does  not  show  the  strength  of  that  infection 
Thus,  in  trifling  infections  in  which  the  activity  of  the  leuko- 
cytes is  insufficient,  and  also  in  fatal  cases  where  the  syt>tem 
is  overwhelmed  by  the  toxins,  hyperleukocytosis  does  not  de- 
velop and  even  leukopenia  may  be  absent.  Facts  such  as  these 
render  the  occurrence  of  hyperleukocytosis  in  sepsis  an  incon- 
stant phenomenon.  An  early  development  and  rapid  increase 
in  the  number  of  leukocytes  is  decidedly  in  favor  of  septic 
disease.  We  have,  however,  a  good  index  to  the  severity  of  the 
septic  process  in  the  relative  percentage  of  polynuclear  leuko- 
cytes. Normally  there  is  present  a  variation  of  from  59  to  68 
per  cent  of  these  cells,  with  a  mean  percentage  of  61.  There- 
fore, if  a  patient  presents  a  blood  picture  in  which  the  relative 
polynuclear  percentage  is  above  80,  it  indicates  absorption  of 
pus  from  some  part  of  the  body.  Pus  is  seldom  found  with  a 
relative  percentage  of  less  than  80  unless  the  patient  is  a  child, 
in  which  case  it  may  be  as  low  as  73.     However,  pus  should 
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be  suspected  and  looked  for  in  all  cases  in  which  the  polyim- 
clear  |>ercentage  is  above  70. 

In  addition  to  the  hyperleukocytosis  there  is  at  times  another 
element  which  may  be  determined  from  the  examination  of  the 
blood,  namely,  the  demonstration  of  the  special  microorganism, 
often  in  almost  pure  culture.  It  is  never  sufficient  to  content 
ourselves  with  a  single  culture  of  the  blood,  but  this  should  be 
repeated,  and  in  addition  various  culture  media  should  be  em- 
ployed. 

The  relations  of  the  ear  to  sepsis  are  extremely  important. 
Ponfick  examined  the  ears  in  one  hundred  children  whose  arrc< 
varied  from  one  month  to  four  years,  and  who  had  succunibeJ 
to  various  diseases.  The  autopsies  revealed  that  78  times  there 
was  bilateral,  and  13  times  unilateral,  otitis  media.  In  only 
nine  cases  was  the  middle  ear  normal. 

From  the  foregoing  it  would  seem  that  we  have  at  our  com- 
mand a  valuable  asset,  which,  when  properly  worked  out.  may 
throw  much  invaluable  light  on  certain  forms  of  sepsis.  For 
example,  in  cases  of  recurrent  suppurative  otitis  media,  during 
the  stage  of  apparent  inactivity,  or  in  other  words,  between  the 
periods  that  mark  the  acute  exacerbations,  it  may  be  possible, 
by  an  examination  of  the  blood,  to  demonstrate  that  a  retro 
gressive  metamorphosis  is  in  actual  progress.  The  value  of 
such  findings  would  at  once  become  apparent  if  we  were  en- 
abled thereby  to  appreciate  such  conditions,  even  in  the  ab- 
sence of  certain  localizing  symptoms. 


XXIX. 

SOME  SURGICAL  PRINCIPLES  ESSENTIAL  TO  THE 
CURE  OF  FRONTAL  SINUS  EMPYEMAS.* 

By  John  F.  Barnhill,  M.  D., 
Indianapolis. 

A  review  of  the  recent  literature  of  the  surgical  treatment 
of  the  pyogenic  affections  of  the  frontal  sinus  shows  clearly 
that  much  difference  of  opinion  exists  among  operators  of 
experience  concerning  the  proper  plan  of  procedure.  The 
varying  degrees  of  severity  of  the  disease  that  may  be  pres- 
ent in  the  sinus,  and  the  several  accessory  conditions  that 
may  occur  in  a  given  case,  often  make  the  choice  of  plan  de- 
batable ;  but  in  those  cases  of  suppuration  of  the  sinus  where 
the  symptoms  are  quite  similar  in  every  essential,  it  would 
seem  that  too  great  a  difference  of  opinion  exists  among 
operators  of  apparently  equal  prominence  and  experience. 
Such  a  difference  of  opinion  is  unfortunate  for  those  operators 
of  less  experience,  who  as  a  result,  too  often  feel  a  sense  of 
doubt  and  uncertainty  when  contemplating  the  performance 
of  frontal  sinus  surgery.  The  diversity  of  opinion  empha- 
sizes the  fact  that  this  class  of  surgery  is  often  difficult,  and 
that  ideal  surgical  measures  have  not  yet  been  established. 
To  some  extent,  no  doubt,  the  present  views  concerning  frontal 
sinus  surgery  are  the  result  of  the  rather  rapid  evolution  of 
the  rhinologist  from  a  condition  of  practice  in  which  his  chief 
duty,  only  a  few  years  ago,  seems  to  have  been  to  cleanse  and 
medicate  the  mucous  membranes  of  the  upper  air  tract,  to 
that  which  today  may  require  the  execution  of  the  most  skill- 
ful surgical  measures,  involving  not  only  the  nose,  but  also 
the  more  distant  and  intricate  structures  of  the  entire  head. 
This  evolution  from  the  erstwhile  rhinologist  who  was  a 
sprayer  of  noses  to  the  present  rhinologist  who  must  be  a 
high  type  of  surgeon  has  in  some  measure  been  responsible 
for  two  sets  of  operators,  viz.,  those  who  believe  that  all,  or 
nearly  all,  cases  of  accessory  nasal  sinus  suppuration  should 
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be  treated  by  the  intranasal  route,  and  those  who  hold  that 
while  the  simple  sinus  empyemas  may  usually  be  thus  suc- 
cessfully managed,  when  much  actual  pathologic  change  has 
taken  place  in  the  structure  within  the  sinus  or  its  bony  en- 
virons, external  surgery  should  usually  be  chosen. 

The  discussion  which  continues  between  that  class  of  sur- 
geon who  maintains,  as  does  Ingals.  that  95  per  cent  of  all 
cases  of  suppurative  frontal  sinus  disease  can  be  cured  by  the 
intranasal  route,  and  that  class  which  believes  that  the  great- 
est certainty  of  cure,  and  the  least  danger  to  the 
patient  lies  in  the  methods  of  operation  by  external 
surgery,  has  brought  forth  some  good  arguments  in 
support  of  their  respective  beliefs.  The  intranasal  sur- 
geon points  out  in  support  of  his  position  the  alleged 
facts  that  ample  drainage,  and  the  free  admission  of  air 
into  the  diseased  sinus  will  cure  all  except  the  worst  cases, 
and  that  as  a  result  of  the  concealed  operative  measures  re- 
quired, no  unsightly  scar  remains.  The  chief  argument  of 
those  who  prefer  external  surgery  and  the  only  one  they  con- 
sider absolutely  necessary  to  make  is,  that  thereby  only  can 
perfect  drainage  be  secured,  and  the  diseased  structures  be 
completely  removed.  The  more  or  less  scar  tissue  which  re- 
sults from  external  surgery  of  the  sinus,  while  always  an  ob- 
jectionable feature,  is  by  this  class  of  surgeons  regarded  as 
a  sequence  absolutely  necessary  to  a  successful  issue,  and 
therefore  entirely  justifiable. 

This  paper  is  not,  however,  greatly  concerned  in  the  dis- 
pute between  the  two  classes  of  surgeons,  for  both  admit 
that  a  certain  number  of  all  cases  of  suppurative  sinus  affec- 
tion must  be  operated  by  the  external  route,  and  that  a  cer- 
tain percentage  is  also  curable  by  intranasal  procedures;  but 
it  is  rather  with  the  surgical  principles  essential  to  the  cure 
of  sinus  empyema  which  should  govern  the  method  which 
is  chosen,  that  we  shall  be  most  interested. 

Good  results  from  the  practice  of  any  method  must  de- 
pend largely  upon  the  proper  application  of  certain  well 
established  surgical  principles.  Aside  from  an  aseptic  tech- 
nic.  which  should  be  as  perfect  as  possible  in  every  case,  the 
principles  upon  which  all  successful  sinus  work  must  de- 
pend are :  1 .  the  complete  removal  of  all  pyogenic  structures ; 
2,  provision  for  ample  drainage  of  the  operated  parts ;  3,  heal- 
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ing  the  diseased  cavity  either  by  a  heahhy,  non-suppurative 
Hning,  or  by  the  complete  obliteration  of  the  space  by  means 
of  granulation  tissue.  The  true  value  of  either  the  external 
or  intranasal  method  of  treatment  of  suppurative  frontal 
sinus  disease  can,  therefore,  be  excellently  judged  by  sub- 
jecting each  plan  to  the  standard  of  requirements  of  the  above 
surgical  principles.  Of  course  in  addition  to  these  principles, 
the  length  of  time  the  patient  must  suffer  or  be  incon- 
venienced by  the  necessary  treatment  subsequent  to  each,  and 
the  actual  danger  to  life  resulting,  although  not  surgical  prin- 
ciples, are  nevertheless  often  the  result  of  the  application  of 
correct  or  faulty  principles,  and  must,  therefore,  in  justice 
be  considered.  Let  us  apply  these  principles  first  to  the 
method  of  treatment  by  intranasal  drainage. 

The  efforts  of  operators  like  Ingals,  Halle,  Good  and  others 
to  cure  frontal  sinus  suppuration  by  the  intranasal  route,  and 
the  ingenious  devices  which  they  have  perfected  for  entering 
and  draining  the  frontal  sinusus,  should  receive  the  heartiest 
commendation.  Undoubtedly  a  large  percentage  of  cases  in 
which  structural  changes  have  not  been  extensive,  and  in 
which  the  anatomic  formation  of  the  sinus  is  normal,  can  be 
and  are  cured  by  the  simple  provision  thus  made  for  good 
drainage.  When,  however,  anomalies  in  the  anatomic  struc- 
ture of  the  sinus  are  present,  and  when  extensive  pathologic 
tissues  have  been  formed  within,  drainage  alone  is  not  often 
sufficient  to  bring  about  a  cure;  for  in  most  instances  it  is 
impossible  to  remove  this  diseased  pathologic  content  of  the 
sinus,  or  to  correct  its  anomalous  structure  through  the  com-i 
paratively  small  opening  which  it  is  possible  by  this  method 
to  provide  for  the  drainage.  Moreover,  in  case  of  the  frontal 
sinus  it  has  been  considered  a  settled  point  that  it  is  not  pos- 
sible or  safe  to  enter  the  sinus  with  instruments  intended  for 
the  enlargement  of  the  infundibulum,  in  a  considerable  per- 
centage of  cases.  Mosher  (Candidate's  thesis  for  American 
Laryngological  Association),  after  a  study  of  the  applied 
anatomy  of  the  frontal  sinus  in  100  wet  specimens,  and  50 
cleansed  skulls,  states  that  it  is  only  by  chance  that  the  naso- 
fr^"til  duct  can  be  catheterized.  Turner  (Accessory  Sinuses 
of  the  Nose)  says,  the  variation  in  the  frontal  sinuses  which 
have  been  described,  sufficiently  indicate  that  the  passage  of 
the  probe  through  the  anterior  nares  toward  the  frontal  sinus 
may  meet  with  some  opposition.    Occasionally  a  narrow  or 
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tortuous  duct,  or  the  small  size  of  the  ostium  frontale,  may 
prevent  the  probe  reaching  the  sinus.  Beaman  Douglass 
states  concerning  this  point  (Laryngoscope,  May,  1904): 
"One  is  often  mistaken  in  believing  that  he  has  entered  the 
frontal  sinus,  when,  as  a  matter  of  fact,  his  instrument  is 
within  an  enlarged  anterior  ethmoidal  cell  (bulla  frontalis). 
All  who  have  e.xtensively  examined  the  frontal  sinus  either 
in  the  wet  or  dry  state  of  the  skull  must  have  observed  that 
in  a  considerable  percentage  of  instances  an  anterior  ethmoid 
cell  projects  itself  into  the  frontal  sinus  either  external  or 
internal  to  the  sinus  orifice  of  the  duct,  and  that  the  mouth 
of  the  duct  lies  partially  under  such  cell.  In  this  class  of 
case  catheterization  of  the  frontal  sinus,  when  successfully 
performed,  must  always  result  in  the  entrance  of  the  instru- 
ment through  the  broken  down  ethmoidal  cell  wall,  through 
which  it  has  been  forced.  Douglass  has,  furthermore,  pointed 
out  the  fact,  which  has  also  been  observed  by  others,  that  the 
internal  wall  of  the  frontal  sinus  frequently  lies  so  low  above 
the  orifice  of  the  duct  that  any  cutting  instrument,  even  if 
successfully  introduced  through  the  nasofrontal  duct,  would 
immediately  penetrate  the  cranial  cavity  and  would  most 
probably  set  up  an  infective  meningitis.  On  this  point  Mosher 
states  that  if  there  is  a  sufficient  basal  relationship  between 
the  floor  of  the  frontal  sinus  and  the  nose,  a  burr  can  be 
pushed  up  through  the  duct  into  the  sinus,  the  burr  running 
on  a  probe  as  a  pilot.  Concerning  this  plan  of  entering  the 
sinus,  Mosher  observes  that,  on  the  cadaver,  beautiful  speci- 
mens can  be  made  in  this  way,  but  that  he  is  always  afraid 
that  the  practice  of  the  method  will  make  cadavers  of  some  of 
his  patients.  The  literature  of  the  subject,  therefore,  clearly 
indicates  that  few  operators  would  be  willing  to  place  so  high 
an  estimate  on  the  percentage  of  successful  cases,  of  intra- 
nasal enlargement  of  the  duct  as  does  Ingals,  who,  as  pre- 
viously quoted,  states  that  95  per  cent  of  all  frontal  sinuses 
may  be  safely  and  successfully  entered  and  drained  by  means 
of  intranasal  instrumentation. 

It  should  be  stated,  however.  In  justice  to  the  method  in 
Ingals,  that  his  latest  instruments  and  plan  of  procedure  for 
entering  the  frontal  sinus  through  the  nasofrontal  duct  arc 
undoubtedly  less  dangerous  than  formerly  (Ingals'  paper  be- 
fore the  New  York  Academy  of  Medicine.  Section  on 
Laryngology,  Dec.,  1907),  for  this  operator  now  passes  a 
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guide  through  the  duct  into  the  sinus,  next  by  means  of  the 
x-ray  determines  that  the  position  of  the  guide  is  correct, 
and  then,  when  certain  that  all  is  safe,  drives  the  burr,  which 
cuts  only  on  its  anterior  face,  along  the  guide  until  the  whole 
course  of  the  infundibulum  is  enlarged  and  the  sinus  is  en- 
tered. 

Unfortunately  the  most  perfect  drainage  which  it  is  pos- 
sible to  secure  by  operative  enlargement  of  the  nasofrontal 
duct,  does  not  always  thoroughly  drain  the  entire  frontal 
sinus,  and  this  simple  procedure  of  enlarging  the  nasofrontal 
duct  will  not,  therefore,  cure  every  case  even  though  of  an 
uncomplicated,  acute  variety  of  sinus  suppuration.  As  evi- 
dence of  this,  several  anatomists  have  especially  pointed  out 
the  fact  that  the  frontal  sinus  is  often  partially,  and  more 
rarely  almost  completely  divided  by  osseous  septa  in  such  a 
way  as  to  preclude  the  perfect  drainage  of  every  portion  of 
the  sinus,  even  though  the  nasofrontal  duct  be  widely  open. 
Thus,  Hoeve,  in  an  examination  of  100  heads  (Laryngoscope, 
July,  1907),  states  that  frequently  an  internal  set  of  frontal 
sinuses  was  normally  present,  due  to  the  middle  sagittal  septa 
being  complete.  Hoeve  further  states  that  occasionally  a  su- 
perior accessory  frontal  sinus  was  present  in  thick  skulls,  and 
that  frequently  posterior  and  external  accessory  sinuses  were 
found  during  these  examinations.  The  writer  has  seen  one 
posterior  accessory  frontal  sinus,  and  two  external  accessory 
frontal  sinuses  in  cases  of  secondary  operation  which  he  per- 
formed because  of  failure  to  cure  by  intranasal  method,  and 
he  has  frequently  found  the  external  accessory  sinus  present 
during  external  operations  in  primary  cases  that  seemed 
urgently  to  demand  the  surgical  interference. 

It  must  be  clear  to  every  operator  of  experience  that  intra- 
nasal methods  of  operation  upon  the  frontal  sinus  are  in  ac- 
cord with  but  one  of  the  several  essential  principles  of  suc- 
cessful surgery,  viz.,  the  provision  for  better  drainage;  and 
that  even  this  principle  is  often  violated  because  of  the  fre- 
quent pocketing  of  the  sinus  as  a  result  of  the  presence  of 
coronal  or  sagittal  septa  within.  It  would  seem,  therefore, 
*h?t  't  may  be  justly  stated  that  there  are  at  least  three  classes 
of  frontal  sinus  suppuration  that  can  not  be  cured  by  intra- 
nasal methods.  These  are:  1.  Those  in  which  the  inner  table 
of  the  skull  arches  above  the  sinus  orifice  of  the  nasofrontal 
duct  so  closely  that,  to  enlarge  this  orifice  through  the  intra- 
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nasai  route  by  means  of  cutting  uistruments,  would  almost 
certainly  endanger  the  life  of  the  patient  because  of  injury 
to  the  dura  mater  at  this  point.  2.  Those  cases  in  which  more 
or  less  complete  sagittal  or  coronal  bony  septa  within  the 
sinus  prevent  good  drainage  even  though  a  large  nasofrontal 
opening  be  provided.  3.  The  cases  in  which  extensive  patho- 
logic changes  have  taken  place  in  the  mucous  lining  or  osseous 
walls  of  the  sinus. 

Having  briefly  shown  the  limitations  of  the  intranasal 
method  of  operation  on  the  frontal  sinus,  when  viewed  from 
the  standpoint  of  surgical  principles  involved,  let  us  next  esti- 
mate the  value  of  the  external  procedure  when  subjected  to 
examination  by  the  same  standard. 

By  following  the  external  method  only  can  the  surgeon  hope 
in  any  satisfactory  measure  to  carry  out  the  surgical  princi- 
ples of  removing  in  an  absolutely  thorough  manner  all  the 
diseased  tissue  involved.  This  is  the  method  of  certainty  in 
this  respect,  and  not  one  of  guess  work.  No  thoroughly 
trained  surgeon  is  today  at  all  satisfied  that  he  has  performed 
commendable  work  in  the  removal  of  diseased  stnictures  un- 
less he  actually  sees,  and  therefore,  knows,  that  he  has  in  no- 
wise disobeyed  this  first  essential  of  all  good  surgery.  Con- 
cerning the  dictum  that  the  most  perfect  drainage  should  be 
provided,  it  will  probably  be  admitted  by  most  operators  that 
the  external  method  of  operating  on  the  frontal  sinus  is  su- 
perior in  every  way,  for  when  either  the  anterior  or  inferior 
wall  of  the  sinus  is  removed,  or  when  both  have  been  re- 
sected, as  in  the  Killian  operation,  every  means  of  access  pos- 
sible is  provided  for  the  removal  of  all  the  diseased  structures 
wh'ch  will  subsequently  interfere  with  the  outflow  of  exu- 
dates. The  external  method  furnishes,  also,  conditions  which 
are  more  favorable  than  any  other  to  the  healing  of  the  cavity 
by  means  of  healthy  granulation  tissue,  because,  as  will  be 
subsequently  stated,  if  this  method  of  operation  provides  the 
best  means  of  thoroughly  eradicating  the  diseased  structures, 
and  establishes  a  thorough  drainage  for  the  operated  parts, 
it  necessarily  follows  that  the  most  ideal  conditions  are  pro- 
vided for  a  healthy  growth  of  the  necessary  granulation  tissue. 

The  application  of  well  established  surgical  principles  to 
the  external  or  intranasal  methods  of  operation  for  the  cure 
of   frontal    sinus    eniTn'^»iir>c    ti'..tn<     therefore,  to  offer  little 
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ground  for  good  argument  in  favor  of  the  latter  plan  of  treat- 
ment, after  the  disease  has  long  since  passed  the  acute  stage, 
or  after  it  is  known  in  any  case  that  the  given  sinus  consists 
of  a  series  of  compartments  rather  than  of  a  single,  smooth 
cavity,  all  parts  of  which  drain,  funnel-like,  toward  the  in- 
fundibular orifice. 

Which  of  the  several  methods  of  external  operation  is  most 
ideal  when  viewed  from  the  standpoint  of  the  application  of 
correct  surgical  principles?  The  writer  has  had  most  ex- 
per'ence  with  the  Killian  operation,  and  with  the  open  method. 
The  procedure  devised  by  Prof.  Killian  seems  more  in  accord 
with  good  surgical  principles  than  any  other  method  in  which 
the  external  wound  is  immediately  closed,  and  therefore  if  a 
primary  union  of  the  external  wound  is  intended  it  should  be 
the  method  of  choice.  This  operation  is  also  desirable  from 
the  reason  that  a  minimum  of  scar  is  produced.  Although  the 
Killian  operation  is  ideal  in  many  respects,  and  especially  is 
this  true  when  the  anterior  ethmoidal  cells  are  diseased,  the 
writer  believes,  judging  by  his  own  limited  experience,  that 
when  radical  surgery  is  indicated  in  the  cure  of  frontal  sinus 
empyema,  that  the  desired-  end  is  often  most  certain  of  at- 
tainment by  following  the  so-called  "open  method"  of  treat- 
ment— that  which  has  been  advocated  and  extensively  prac- 
ticed by  Coakley — for  by  this  method  greater  opportunity  is 
oflFered  the  surgeon  to  provide  and  maintain  throughout  the 
whole  course  of  treatment  the  most  perfect  drainage ;  to  fos- 
ter by  the  art  acquired  by  his  experience  the  natural  growth 
of  the  necessary  granulation  tissue ;  and  should  perverse  or 
freakish  behavior  of  the  granulation  structures  at  any  time  be- 
come manifest,  at  once  to  correct  and  to  restore  the  same  to  a 
satisfactory  and  normal  state. 

The  probable  deformity  resulting  from  the  open  method, 
has,  of  course,  been  an'  insurmountable  objection  to  its  em- 
ployment in  the  treatment  of  frontal  sinus  suppuration,  but 
the  writer  believes  that  a  careful  and  prolonged  experience 
in  dealing  with  the  healing  of  osseous  wounds  such  as  the 
accessory  sinuses,  by  means  of  obliterating  them  wnth  healthy 
granulation  tissue,  will  in  great  measure  enable  the  surgeon 
to  avoid  ugly  and  greatly  depressed  cicatrices.  Perhaps  no- 
where in  surgery  does  experience  count  for  more  in  securing 
esthetic  results,  than  in  the  case  of  closure  of  an  osseous 
wound  by  the  open  method.    The  surgical  principle  will  pres- 
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cntly  be  stated  that  over-pressure  will  stunt  or  kill  granula- 
tion tissue.  Hence  if  the  gauze  packing  which  is  commonly 
used  in  the  treatment  of  the  sinus  by  the  open  method  is  in- 
serted with  too  much  pressure  the  filling-in  process  is 
lengthened  to  such  an  extent  that  the  epithelial  structures  will 
probably  cover  the  surface  of  the  wound  before  the  granula- 
tion tissue  has  risen  to  the  skin  level,  in  which  event  a  de- 
pressed scar  is  the  inevitable  result.  A  similar  outcome  may 
likewise  occur  from  an  undue  energy  on  the  part  of  the  sur- 
geon in  a  too  excessive  or  a  too  frequent  repression  of  the 
granulation  tissue  by  means  of  cauterization.  A  study  of  this 
class  of  wounds  during  the  healing  process,  and  especially  a 
study  of  the  habits  and  behavior  of  granulation  tissue  is» 
therefore,  a  very  necessary  part  of  the  surgical  technic,  and 
should  provide  a  satisfactory  means  of  avoiding  ugly  scars, 
in  many  instances  at  least. 

In  a  personal  experience  of  more  than  .500  mastoid  opera- 
tions, and  11  frontal  sinus  cases  treated  by  the  open  method, 
the  entire  after-treatment  of  which  the  writer  carried  out  in 
nearly  every  instance,  opportunity  was  offered  for  rather  con- 
clusive observation  concerning  the  behavior  of  granulation 
tissue  under  almost  all  conditions  that  are  likely  to  occur  dur- 
ing the  healing  of  open  wounds.  The  observations  thus  made 
have  been  of  great  service  to  the  writer  in  securing  a  more 
rapid  closure  of  the  frontal  sinus,  and  in  avoiding  to  a  great 
extent  the  resulting  depression  and  ugly  scars.  The  condi- 
tions under  which  healthy  osseous  granulation  best  thrives 
was  noted,  as  well  as  the  states  of  the  wound  which  were  most 
favorable  to  overactivity  and  necrosis  of  the  granulation 
structures.  The  growth  of  this  tissue  in  osseous  wounds  as 
thus  observed  seemed  often  freakish,  and  its  behavior  such 
that  a  useful  interpretation  of  the  same  was  frequently  im- 
possible. Nevertheless,  in  the  majority  of  instances  its  de- 
velopment was  most  -natural  and  vigorous  under  the  following 
conditions:  (a)  When  the  wound  was  sterile,  or  at  least  in 
a  great  measure  approached  a  state  of  sterility,  (b)  When 
the  granulations  were  moistened  only  with  the  exudates  which 
were  present,  but  were  neither  submerged  in  secretion  on  the 
one  hand,  nor  too  greatly  dessicated  on  the  other,  (c)  When 
there  was  at  no  time  a  too  pronounced  or  too  prolonged  pres- 
sure from  the  gauze  or  other  dressing  which  had  been  in- 
.serted  into  the  cavity,    (d)    When  the  primary  operation  on 
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the  sinus  had  been  thorough  in  every  respect,  and  the  operated 
osseous  wound  had  been  left  smooth  and  free  from  any 
pockets  capable  of  retaining  subsequent  secretion. 

With  a  thoroughly  prepared  osseous  wound  as  above  de- 
scribed, clinical  observation  teaches  that  the  subsequent  be- 
havior of  the  granulation  buds  may  be  entirely  controlled  at 
the  will  of  the  surgeon,  who  may  by  means  of  gauze  packing, 
or  the  application  of  caustics,  repress  the  growth  of  new  tissue, 
if  he  so  desires,  until  the  whole  cavity  has  been  covered  with 
epithelial  structures,  and  the  wound  has  entirely  healed,  leav- 
ing a  maximum  of  depression  and  scar  tissue.  On  the  other 
hand  it  is  entirely  possible,  in  most  instances  at  least,  to  se- 
cure in  a  satisfactory  way,  a  type  of  vigorous  granulation 
structure  which  will  rapidly  obliterate  the  sinus  by  filling  it 
in  to  a  level  with  the  skin  structures,  which  latter  are  then, 
and  not  till  then,  allowed  to  bridge  across  the  wound.  Heal- 
ing of  the  sinus  by  the  open  method  of  treatment  will,  there- 
fore, leave  a  minimum  of  depression  and  scar  tissue,  provided 
the  surgeon  will  exercise  that  control  over  the  granulation 
structures  which  experience  has  abundantly  shown  may  be 
exercised  almost  at  the  operator's  will.  The  desired  pliability 
of  the  new  tissue  is  based  almost  entirely  upon  the  surgical 
principles  of  efficient  drainage,  absence  of  undue  pressure 
upon  the  granulation  buds,  and  a  properly  prepared  wound 
to  begin  with. 

Clinical  observation  of  the  processes  of  the  healing  of  bone 
wounds  by  granulation  also  teaches  that  if  adequate  drainage 
is  provided,  and  the  wound  is  secured  against  exposure  to  out- 
side pathogenic  bacteria,  a  sufficient  degree  of  sterility  will 
usually  be  secured  to  encourage  rapid  and  successful  filling-in 
of  the  cavity.  The  surgical  principles  involved  in  the  provis- 
ion of  such  ideal  drainage  for  this  class  of  wound  will  also 
insure  against  the  accumulation  of  exudates  and  the  conse- 
quent harmful  flooding  of  the  new  tissue.  In  sinus  surgery, 
therefore,  successful  restoration  of  the  cavity,  or  its  complete 
obliteration,  needs  scarcely  be  expected  in  any  case  in  which 
the  external  wound  is  immediately  closed,  unless  the  operator 
is  absolutely  convinced  that  the  drain  canal  he  has  provided  is 
ample  to  insure  against  retention  of  fluids  and  the  inevitable 
infection  of  the  same,  should  they  be  permitted  to  stagnate. 
Even  though  such  an  ideal  drainage  is  established  at  the  time 
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of  the  operation,  if  immediate  closure  of  the  wound  is  prac- 
ticed two  things  may  speedily  happen  to  cause  failure  to  cure. 
Those  are,  1st,  the  too  rapid  closure  of  the  drain  canal  by 
granulation  tissue,  and,  2nd,  the  formation  of  pockets  through 
faulty  behavior  on  the  part  of  the  granulation  and  the  conse- 
quent retention  of  pus  in  the  sinus,  even  though  an  adequate 
drainage  canal  remains  intact.  This  latter  condition  is  one 
which,  in  the  writer's  opinion,  is  responsible  for  the  failure  in 
many  cases  which  have  not  improved,  and  in  which  secondary 
operations  have,  therefore,  been  necessary.  It  has  already 
been  stated  that  the  behavior  of  granulation  tissue,  even  when 
all  conditions  are  apparently  normal,  is  sometimes  freakish 
and  unaccountable.  For  example,  the  writer  has  often  ob- 
served during  the  post-operative  treatment  of  open  wounds  in 
the  several  head  sinuses,  that  occasionally  when  all  had  been 
progfressing  perfectly  well,  if  the  patient  be  not  seen  for  36 
or  48  hours,  granulations  of  unaccountable  size  would  spring 
up  in  some  part  of  the  wound  and  grow  toward  similar  granu- 
lations in  another  part  with  such  amazing  rapidity  that  adhe- 
sion between  the  opposing  buds  took  place,  a  wall  was  con- 
structed across  the  healing  cavity,  and,  before  the  surgeon 
was  scarcely  aware  of  what  had  occurred,  some  portion  of  the 
wound  was  already  badly  drained,  the  granulations  rank  and 
perhaps  necrotic,  and  unless  the  faulty  conditions  thus  estab- 
lished were  promptly  corrected,  failure  to  heal  the  wound  wa> 
inevitable.  Of  course,  should  such  an  occurrence  take  place 
in  an  open  cavity,  every  part  of  which  can  be  inspected  at  any 
time,  failure  should  not  result,  because  the  error  is  easily  de- 
tected and  corrected ;  but  when  the  external  wound  has  been 
immediately  closed  at  the  time  of  the  operation,  or  when  in- 
tranasal drainage  only  has  been  practiced,  the  surgeon  can 
only  surmise  what  is  going  wrong,  and  is,  therefore,  help- 
less to  correct  any  freaks  of  healing  by  granulation,  except 
by  means  involving  a  secondary  operation. 


XXX. 

A  CASE  OF  ACUTE  SUPPURATION  OF  THE  LABY> 
RINTH  FOLLOWING  ACUTE  OTITIS  MEDIA- 
OPERATION;   RECOVERY.* 

By  Edward. Bradford  Bench,  M.  D., 
New  York. 

While  cases  of  acute  suppurative  inflammation  of  the  laby- 
rinth are  not  so  very  uncommon,  the  symptomatology  of  the 
aflFection  is  far  from  clearly  defined.  This  especially  is  true 
of  those  cases  which  follow  an  acute  inflammation  of  the  mid- 
dle ear. 

I  take  the  liberty,  therefore,  of  reporting  somewhat  in  de- 
tail the  following  case,  on  account  of  the  rather  unusual  man- 
ner in  which  the  symptoms  presented  themselves. 

The  patient  was  a  man  sixty-five  years  of  age  who,  about 
two  weeks  before  I  saw  him,  had  an  acute  attack  of  grippe, 
with  an  acute  suppuration  of  the  right  ear.  Spontaneous  per- 
foration occurred  early,  followed  by  profuse  discharge.  The 
drainage  from  the  ear  was  insufficient,  however,  and  eleven 
days  before  I  saw  him,  the  right  drum  membrane  was  incised 
by  a  competent  otologist.  Free  drainage  was  established,  but 
the  patient  had  suffered  ever  since  the  beginning  of  the  attack, 
with  severe  pain  in  the  head,  together  with  pain  in  the  righ't 
mastoid  region.  The  patient  also  complained  of  inability  to 
sleep.  This  sleeplessness,  however,  could  not  be  attributed 
to  the  acute  inflammation  in  the  right  ear,  as  he  had  been  suf- 
fering from  insomnia  for  some  time  prior  to  the  acute  otitis. 

When  I  first  saw  the  patient,  I  found  him  rather  excitable, 
complaining  of  severe  pain  in  the  head,  particularly  upon  the 
right  side.  There  was  some  tenderness  over  the  mastoid  an- 
trum, over  the  tip  of  the  mastoid,  and  over  the  mastoid  emis- 
sary vein.  This  tenderness  was  elicited  only  on  fiTm  pressure, 
and  was  not  very  severe.  There  was  a  profuse,  purulent  dis- 
charge from  the  ear.  Examination  revealed  a  perforation  in 
the  antero-superior  quadrant  of  the  drum  membrane,  just  be- 
neath the  anterior  fold.    A  probe  introduced  through  this  per- 

*  Read  before  the  Annual  Meeting  of  the  American  Otological 
Society,  Atlantic  City,  June  24,  1908. 
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foration  detected  roughened  bone.  The  aural  discharge  was 
not  examined  at  this  time,  but  it  had  been  examined  by  the 
attending  physician,  who  reported  that  the  smears  showed 
a  diplococcus.  and  that  no  streptococci  were  present.  A  blood 
count  had  been  made,  showing  a  normal  leucocytosis.  No  dif- 
ferential count  had  been  made. 

When  I  first  examined  this  case,  I  was  inclined  to  believe 
that  operative  interference  would  be  necessary.  The  temper- 
ature of  the  patient  was  practically  normal  at  this  t'me,  and  it 
had  been  so  for  several  days  prior  to  my  first  visit.  As  I 
have  said,  when  I  first  saw  the  patient,  I  believed  that  imme- 
diate operation  would  be  necessary.  I  saw  the  case  frequently, 
however,  and  the  mastoid  tenderness  disappeared.  The  dis- 
charge from  the  meatus  diminished  somewhat  in  quantity, 
but  still  retained  its  thick,  purulent  character.  The  patient 
was  observed,  at  intervals,  for  one  month.  During  this  time 
the  mastoid  tenderness  entirely  disappeared,  as  did  also  the 
headache  and  sleeplessness.  The  patient  was  able  to  be  about 
and  take  regular  out-of-door  exercise.  When,  however,  he 
attempted  any  mental  exertion  he  became  very  nervous  and 
easily  fat'gued.  Owing  to  the  fact  that  the  purulent  discharge 
from  the  ear  still  persisted,  in  spite  of  the  fact  that  all  mastoid 
tenderness  had  disappeared,  I  determined  to  open  the  mastoid. 
This  operation  was  performed  one  month  after  I  first  saw  the 
patient.  .At  the  time  of  operation  the  cortex  was  found  to  be 
perfectly  normal,  and  fully  an  eighth  of  an  inch  in  thickness. 
On  opening  the  cortex  the  entire  mastoid  process  was  found 
to  be  broken  down  and  filled  with  granulation  tissue.  The 
internal  table  was  entirely  destroyed,  and  the  lateral  sinus  ran 
through  a  mass  of  granulation  tissue.  The  wall  of  the  sinus 
had  become  softened,  and  the  sinus  was  opened  through  the 
gentle  removal  of  these  granulations  by  means  of  the  curette. 
Hemorrhage  was  easily  controlled  by  means  of  gauze  pack- 
ing. The  complete  mastoid  operation  was  done.  A  small 
epidural  alxress  was  found  just  at  the  knee  of  the  sinus,  con- 
taining about  half  a  drachm  of  thick  yellow  pus.  After  the 
mastoid  operation,  the  patient  complained  of  severe  pain  in 
the  head,  which  prevented  him  from  sleeping,  and  required 
moderate  doses  of  sedatives.  I  attributed  this  pain  to  the 
blocking  oflf  of  the  lateral  sinus,  but  owing  to  the  extensive 
exposure  of  dura,  and  the  fact  that  the  case  had  progressed 
about  six  weeks  prior  to  the  operation,  I  also  feared  the  pos- 


748  EDWARD  BRADFORD  DENCH. 

sibility  of  a  collection  of  pus  within  the  cerebellum.  All  un- 
favorable symptoms,  however,  gradually  disappeared,  and  the 
patient  was  able  to  leave  the  hospital  and  return  home.  The 
wound  did  well  from  the  first,  and  in  about  five  weeks  after 
the  operation,  had  contracted  down  to  a  comparatively  small 
sinus,  through  which  a  probe  could  be  passed  into  the  mid- 
dle ear.  The  discharge  from  the  ear  ceased  almost  imme- 
diately after  the  operation,  and  the  ear  remained  dry  for  about 
two  weeks.  At  this  time,  the  patient  contracted  a  slight  cold, 
when  the  discharge  from  this  external  auditory  canal  reap- 
peared and  persisted.  There  was  free  through-and-through 
drainage  from  the  posterior  wound  to  the  canal,  but,  in  spite 
of  this,  the  discharge  from  the  canal  never  completely  disap- 
peared. About  five  weeks  after  the  mastoid  operation  the 
patient  was  suddenly  seized  with  a  severe  attack  of  vertigo. 
In  walking  there  was  a  tendency  to  fall  toward  the  imaflfected 
side.  This  vertigo  was  attended  with  nausea  and  vomiting. 
When  the  vertiginous  symptoms  first  appeared,  there  was  no 
nystagmus,  but  twelve  hours  later  there  was  pronounced 
nystagmus,  this  being  more  marked  when  the  patient  looked 
toward  the  healthy  side,  although  there  was  slight  nystagmus 
on  looking  toward  the  aflFected  side.  This  latter  symptom, 
however,  disappeared  quite  rapidly,  and  nystagmus  could  then 
only  be  elicited  by  looking  toward  the  healthy  side.  The  tem- 
perature was  normal  on  the  night  of  the  first  appearance  of 
the  vertiginous  symptoms,  and  the  next  day  it  reached  101°. 
The  patient  complained  of  considerable  headache. 

It  should  be  stated  that  immediately  after  the  mastoid 
operation  several  blood  counts  were  made,  and  at  no  time  did 
the  polymorphonuclear  count  rise  above  68%,  while  on  most 
occasions  it  was  below  60%.  Immediately  following  the  acute 
vertiginous  symptoms,  the  polymorphonuclear  count  rose  to 
74.5%,  with  a  leucocytosis  of  13,400.  A  smear  from  the 
wound  showed  a  few  bacilli,  a  few  diplococci  without  cap- 
sules, and  some  large  and  small  cocci.  The  discharge  did  not 
seem  to  exhibit  any  particular  virulence.  The  patient  was  seen 
in  consultation  by  a  prominent  neurologist,  who  was  at  first 
inclined  to  believe  that  there  was  an  abcess  in  the  cerebellum. 
The  reflexes  at  this  time  were  somewhat  exaggerated,  and 
there  were  .decided  symptoms  of  meningeal  irritation. 

Knowing  that  all  these  symptoms  could  have  been  occasioned 
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by  an  actitc  invasion  of  the  labyrinth,  I  refrained  from  any 
operative  interference.  Forty-eight  hours  after  the  appear- 
ance of  the  labyrinthine  symptoms,  the  temperature  became 
normal.  The  polymorphonuclear  percentage  dropped  to  56.4% 
and  the  leucocytosis  fell  to  9,400.  An  examination  of  the  fun- 
dus oculi  simply  showed  some  slight  tortuosity  of  the  veins. 
I  might  say  that  this  same  condition  of  the  ocular  fundus 
existed,  a  few  weeks  after  the  simple  mastoid  operation  had 
been  performed.  As  the  examination  was  in  each  instance, 
made  by  the  same  man,  he  reported  that  there  had  been  prac- 
tically no  change  in  the  fundus  oculi.  Owing  to  the  fact  that 
the  temperature  had  fallen,  and  that  the  blood  count  showed 
no  indication  of  absorption  of  pus,  and  also,  as  the  patient's 
symptoms  were  gradually  disappearing,  I  decided  to  defer 
operation. 

The  patient  gradually,  steadily  improved  for  the  next  six 
weeks.  At  the  end  of  this  time  the  mastoid  wound  had  en- 
tirely closed,  with  the  exception  of  a  small  sinus  at  the  upper 
angle  of  the  wound  which  led  directly  into  the  middle  ear. 
The  discharge  from  the  ear.  however,  continued,  and  the  probe 
introduced  through  the  perforation  in  the  drum  membrane, 
still  encountered  roughened  ^ne.  An  examination  of  the  dis- 
charge from  the  ear  showed  streptococcus  capsulatus. 

During  the  six  weeks  following  the  vertiginous  attack,  the 
symptoms  of  disturbed  equilibrium  steadily  improved.  The 
vertigo  now  was  so  slight  as  to  cause  the  patient  but  little 
annoyance.  The  nystagmus  entirely  disappeared,  as  well  as 
the  pain  in  the  head,  and  the  patient  was  able  to  sleep  well  at 
night.  On  account  of  the  persistence  of  the  discharge,  how- 
ever, I  determined  about  seven  weeks  after  the  attack  of  ver- 
tigo, to  perform  the  radical  operation.  At  the  time  of  the 
operation,  I  found  a  small  eroded  area  in  the  horizontal  semi- 
c'rcular  canal.  The  lumen  of  the  canal  was  opened,  and  a  small 
amount  of  turbid  fluid  escaped.  The  oval  window  was  then 
examined  and.  in  order  to  establish  free  drainage  of  the  laby- 
rinth, was  enlarged.  In  enlarging  the  oval  window,  a  scale 
of  necrotic  bone  was  removed  from  the  promontory,  uncov- 
ering the  lower  and  a  portion  of  the  second  turn  of  the  cochlea. 
The  interior  of  the  cochlea  presented  a  reddish  appearance,  as 
though  some  granulation  tissue  was  present  there,  although 
no  pus  could  be  detected.  Thorough  drainage  was  established 
between  the  opening  in  the  horizontal  semicircular  canal  and 
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the  Opening  in  the  vestibule  below  the  aquaeductus  Fallopii. 
The  posterior  wound  was  completely  closed,  with  the  excep- 
tion of  a  small  opening  at  the  lower  angle,  where  a  gauze 
drain  was  inserted.  The  external  auditory  meatus  was  en- 
larged by  cutting  a  tongue-shaped  flap  from  the  concha,  thus 
securing  complete  drainage  of  the  entire  cavity  through  the 
meatus.    A  meatal  skin  graft  was  applied. 

Since  the  radical  operation  the  patient  has  progressed  favor- 
ably. The  dizziness  has  entirely  disappeared,  there  has  been 
no  nystagmus,  and  at  the  present  time  the  radical  cavity  has 
completely  dermatized. 

The  examination  of  the  ear  after  the  appearance  of  the  ver- 
tiginous symptoms  was  interesting.  A  moderate  whisper  was 
heard,  two  weeks  after  the  vertiginous  attack,  at  7  feet  from 
the  ear.  The  tuning-fork  placed  on  the  forehead,  was  heard 
better  on  the  aflfected  side,  but  the  absolute  bone  conduction 
was  diminished  on  both  sides.  The  upper-tone  limit  was  low- 
ered to  4  Galton  on  the  affected  side.  One  month  after  the 
attack,  and  before  the  radical  operation,  a  moderate  whisper 
was  heard  at  5^  feet  in  the  affected  ear.  Bone  conduction 
was  about  equal  on  both  sides,  but  the  tuning-fork  placed  upon 
the  forehead,  was  referred  to  the  affected  side.  The  lower- 
tone  lim't  in  the  affected  ear  was  elevated  to  512  double  vibra- 
tions per  second.  The  upper-tone  limit  was  4  Galton.  The 
tone  limits  on  the  unaffected  side  were  normal. 

After  the  operation,  moderate  whisper  was  heard  at  a  dis- 
tance oi  6^2  feet,  and  the  vibrating  tuning-fork  placed  upon 
the  forehead  was  referred  to  the  affected  ear,  although  abso- 
lute bone  conduction  on  the  affected  side  was  slightly  dimin- 
ished. The  lower-tone  limit  on  the  affected  side,  was  512 
double  vibrations  and  the  upper-tone  limit  was  4.5  Galton. 

This  case  to  me  was  interesting  from  several  points  of 
view :  In  the  first  place,  the  appearance  of  labyrinthine  symp- 
tome,  in  spite  of  free  drainage  of  the  middle  ear  through  a 
posterior  opening.  We  usually  expect  to  find  labyrinthine 
symptoms  developed  only  in  cases  where  there  is  some  obstruc- 
tion to  drainage.  In  this  case,  the  middle  ear  was  draining 
freely,  not  only  through  the  mastoid  opening,  but  also  through 
the  external  auditory  meatus,  but  in  spite  of  this,  there  was  an 
invasion  of  the  labyrinth.  Whether  this  invasion  took  place 
tlirc)u<j:h  the  oval  window,  and  the  carious  area  in  the  hori- 
zontal semicircular  canal  occurred  secondarilv.  or  whether  in- 
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^vasion  took  place  through  the  horizontal  semicircular  canal, 
can  only  be  a  matter  of  conjecture. 

.•\  second  point  of  interest  was  the  relatively  short  duration 
of  the  acute  labyrinthine  symptoms.  At  the  end  of  forty-eight 
hours  from  the  inception  of  these  symptoms,  the  temperature 
was  normal,  and  remained  so  in  spite  of  the  fact  that  the  laby- 
rinth was  the  seat  of  suppuration.  The  gradual  disappearance 
of  the  labyrinthine  symptoms,  such  a*;  vprt:"n  :uu\  nv^t,^cMmis, 
is  also  a  matter  of  interest. 

When  we  come  to  examine  the  tuninj^-iurk  te>ts.  tiic  laci 
that  the  tunine-fork  held  upon  tlie  forehead  was  always  refer- 
red to  the  affected  side,  is  a  plienomenon  rather  difficult  of 
explanation.  With  destruction  of  the  labyrinth,  we  would  nat- 
urally expect  that  the  tuning-fork  would  be  referred  to  the 
opposite  side,  and  that  bone  conduction  on  the  affected  side 
would  be  greatly  diminished.  My  case  shows,  however,  that 
five  or  six  weeks  after  the  labyrinthine  symptoms  first  ap- 
peared, the  tunincj-fork  placed  upon  the  forehead,  was  still 
referred  to  the  diseased  ear,  and  that  the  upper-tone  limit  was 
not  greatly  lowered.  Bone  conduction,  however,  on  the  af- 
fected side  was  slightly  diminished.  Even  after  the  radical 
operation,  we  still  find  the  funing-fork  reaction  somewhat  con- 
fus'ng.  The  vibrating- fork  placed  upon  the  forehead,  in  the 
median  line,  was  still  referred  to  the  affected  ear.  Bone  con- 
duction on  the  affected  side  was  slightly  diminished, — not  ab- 
solutely lost,  while  the  upper-tone  limit  was  only  reduced  to 
4.5  Galton.  The  elevation  of  the  lower  tone-limit  would  sim- 
ply be  indicative  of  the  middle  ear  lesion  and  would  have  no 
bearing  upon  the  labyrinthine  condition. 

It  is  a  question  in  this  case,  whether  it  would  have  been  wiser 
to  have  operated  when  the  labyrinthine  symptoms  first  ap- 
peared. From  the  satisfactory  outcome  of  the  case.  I  am  in- 
clined to  th-'nk  that  I  pursued  the  preferable  course.  Had  I 
of)erated  at  the  time  of  the  acute  symptoms,  I  rather  think 
that  I  might  have  opened  up  a  fresh  avenue  of  infection  in  the 
labyrinth.  Had  the  fever  persisted,  I  should  naturally  have 
exposed  the  horizontal  semicircular  canal  and  the  inner  wall 
of  the  middle  ear  at  once,  by  the  radical  operation :  but  in  the 
absence  of  febrile  symptoms.  I  felt  that  it  was  better  to  wait 
until  the  diagnosis  of  labyrinthine  involvement  could  be  defi- 
nitely established.  Had  I  operated  within  the  first  twenty-four 
hours  after  the  appearance  of  the  symptoms,  I  should  prob- 
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ably  have  explored  the  cerebellum,  as  the  symptoms  pointed 
very  strongly  to  involvement  of  the  cerebellum.  Such  an  ex- 
ploratory operation  would,  of  course,  have  been  unnecessary, 
and  might  have  been  followed  by  serious  results. 

While  it  is  impossible  to  lay  down  any  definite  rule  in  re- 
gard to  these  cases,  I  believe  that  if  the  temperature  does  not 
rise  above  101°  or  102°,  it  is  well  for  us  to  wait  for  a  certain 
interval,  and  see  if  the  labyrinthine  lesion  will  not  be  self- 
limited.  If,  however,  the  temperature  continues  to  rise,  it  is 
necessary  to  operate  immediately,  as  then,  the  only  hope  of 
preventing  an  extension  of  the  inflammation  to  the  cranial 
cavity,  is  by  prompt  operation.  This  has  been  demonstrated 
by  Jansen  and  others. 

I  think  the  rule  should  be,  therefore,  that,  with  acvite  laby- 
rinthine symptoms  and  pronounced  elevation  of  temperature, 
operative  interference  should  be  at  once  instituted.  With 
acute  labyrinthine  symptoms,  however,  with  little  or  no  febrile 
movement,  it  is  wiser  to  wait  for  a  few  days  at  least,  before 
opening  the  labyrinth. 

17  West  Forty-sixth  Street,  New  York  City. 
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BLACK  HAIRY  TONGUE  (LINGUA  VILLOSA 
NIGRA). 

By  N.  Rh.  Blegvad,  M.  D., 
Copenhagen. 

The  disease,  for  which  some  German  authors  use  the  char- 
acteristic name  "Schwarze  Haarzunge"  (Black  Hairy  Ton- 
gue), and  which  consists  in  the  growth  of  long,  dark,  hair- 
like structures  on  the  surface  of  the  tongue,  is  often  thought 
of  only  as  a  curiosity.  However,  the  affection  is  of  some  in- 
terest, since  it  sometimes  happens  that  the  patient  believes  the 
disease  is  of  a  cancerous  nature,  and  because  it  very  often 
puzzles  the  physician  on  account  of  its  resistance  to  treat- 
ment. Moreover,  the  condition  certainly  is  not  as  rare  as  is 
generally  considered.  The  etiology  and  the  pathogenesis  of 
the  disease  are  very  obscure.  In  consequence  of  this,  the  dis- 
ease has  been  given  many  different  nam^s.  Some  of  these  are 
merely  the  expressions  of  the  authors  regarding  the  nature  of 
the  disease. 

In  the  literature  I  have  found  the  following  names: 

The  older  ones — Lingua  nigra  or  Nigrities  linguae;  Eng- 
lish— Black  Tongtie  or  Black  Hair}-  Tongue;  German — 
Schwarze  Zunge,  or  Schwarze  Haarzunge;  French — Langiie 
noire  pileuse  or  villeuse. 

Later  ones — Hypertrophic  epitheliale  piliforme  (Fereo**), 
Melanotridria  linguae  (Augier,*  Maraval,"  Mracek,"')  ;  Pseu- 
domelanosis  linguae  (Birch-Hirschfeld")  ;  Lichenoid  (But- 
lin")  and  Hyperkeratosis  (Brosin"  and  others). 

The  investigators  who  have  considered  the  disease  of  para- 
sitic origin  have  given  it  the  following  names: 

Glossitis  parasitica  (Hofheimer*')  ;  Keratomycosis  (Roth**)  ; 
Glossophytie  ( Pasquier*')  ;  Myco.sis  linguae  mucorina  nigras, 
Nigrities  mucorina  linguae  (Ciaglin<;ki  and  Hewelke'*)  and 
Mycosis  mucorina  (Sendziak"). 

It  is  easily  understood  how  this  redundant  nomenclature 
has  caused  some  embarassment.  For  instance  it  is  seen  that 
Goodale"  distinguishes  the  cases  of  black  tongue  which  he 
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describes  under  the  head  of  "Hyperkeratosis  linguahs"  from 
those  cases  in  which  moulds  are  found,  to  which  he  gives  the 
name  "Lingua  nigra." 

The  best  designation,  in  my  opinion,  is  the  name  that  cor- 
responds to  the  German  "Schwarze  Haarzunge"  and  the  Eng- 
Hsh  "black  hairy  tongue,"  viz.,  "Lingua  villosa  nigra." 
This  name  has  the  advantage  of  including  the  two  most  char- 
acteristic features  of  the  disease :  viz.,  the  dark  color  and  the 
hairy  appearance  of  the  tongue. 

The  first  to  observe  the  condition  was  (according  to  Arnold) 
Amatus  Lusitanus^^  who,  in  1557,  saw  on  the  tongue  of  a  man 
"hairs  which  came  again  after  they  had  been  pulled  out." 
Later  Rayer,^^  in  .his  "Traite  des  maladies  de  la  peau,"  2nd 
edition,  1835,  writes  that  sometimes  there  is  seen  a  black  color 
on  the  back  of  the  tongue,  and  he  names  the  phenomenon 
"Negrities."  In  the  same  year  an  anonymous  correspondent 
in  the  "Boston  Medical  and  Surgical  Journar'^'^  states  that  his 
own  tongue  is  black.  In  1852  the  disease  is  mentioned  by 
Hyde  Salter"-  in  Todd's  "Cyclopedia  of  Anatomy  and  Phy- 
siology" and  in  1853  Eulenberg^'^  wrote  a  paper  entitled  "Ein 
schwarzen  Zungenbelag"  in  which  he  speaks  of  the  case  of  a 
child  who?e  tongue  was  black  far  down  into  the  throat.  It 
is  doubtful  if  this  was  a  typical  lingua  villosa  nigra.  The 
same  may  be  said  of  four  cases  which  Bertrand  de  St.  Ger- 
main°^  describes  in  the  year  1855,  This  author  is  of  the  opin- 
ion that  the  black  color  is  due  to  a  pigmentation  of  the  same 
kind  as  is  found  in  the  skin  of  the  negro.  He  does  not  men- 
tion the  hairy  growth  which  is  characteristic  of  the  disease. 
In  1869  Raynaud^^  published  his  classical  paper  "Une  nouvelle 
aflTection  parasitaire  de  la  langue."  In  this  we  find  for  the 
first  time  a  description  of  the  microscopic  appearance  of  the 
disease.  In  the  same  year,  Gubler^'  gave  a  description  of  the 
disease  in  the  "Dictionnaire  encyclopedique  des  sciences 
medicales."  Since  that  t'me,  the  publications  have  become 
quite  numerous.  Several  theses  concerning  this  subject  have 
appeared,  among  which  are  those  of  Laveau*"  (1875),  Dessois^' 
(1878),  Ch.  Rayer"  (1883),  and  Boucher"  (1903). 

I  have  found  in  literature  88  different  authors  (their  names 
may  be  found  in  the  bibliography)  who  have  written  papers 
on  black  tongue,  and  there  are  probably  many  more  who 
have  escaped  my  notice.  In  all,  I  have  found  published  128 
cases  of  black  tongue,  to  which  I  can  add  ten  cases  that  I  have 
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treated  in  the  Dispensary  for  Ear  and  Throat  Diseases  in  the 
Municipal  Hospital  of  Copenhagen. 

The  following  is  the  result  partly  of  the  investigations  of 
the  ten  cases  examined  by  me,  and  partly  of  the  cases  in  lit- 
erature. 

THE  APPEARANCE  OF  BLACK  TONGUE. 

The  typical  black  tongue  presents  an  appearance  as  follows: 
On  the  back  of  the  tongue  of  an  otherwise  healthy  individual 
is  found  a  brownish-black  spot.  The  spot  is  located  just  in 
front  of  the  circunnallate  papillae  and  extends  forward  to 
about  one  inch  from  the  tip  of  the  tongue.  The  spot  is  sym- 
metrically arranged  on  each  side  of  the  median  line  and  the 
borders  and  tip  of  the  tongue  are  covered  with  a  whitish  fur. 
The  spot  owes  its  appearance  to  long  hairs,  that  is.  the  pro- 
longed papillae  fili formes.  These  have  a  length  oi  %  to  yj 
inch  and  are  longest  in  the  posterior  part  and  on  both  sides 
of  the  sulcus  medianus  linguae.  In  this  way  the  middle  part 
of  the  tonijue  may  apf>ear  very  deep,  as  though  there  was  a 
defect  there.  The  surface  of  the  tongue  can  well  be  com- 
pared to  the  appearance  of  a  wet.  long,  black-haired  dog,  or 
to  a  wet  silk  hat.  The  hairs  are  directed  from  behind  forward 
and  if  the  tongue  is  rubbed  in  the  opposite  direction  the  ap- 
pearance just  mentioned  is  noticed.  The  surface  of  the  tongue 
if  somewhat  slimy  and  on  the  base  and  in  some  places  between 
the  napillae  vallatae.  there  is  a  whitish  fur  that  resembles 
thrush.  When  the  black  spot  is  scraped  with  a  curette  the 
prolonged  papillae  are  very  easily  cut  off  and  do  not  leave  a 
bleeding  surface.  These  papillae  are  conical  in  shape  and  arc 
black  only  at  the  apex  of  the  cone.  At  the  base  they  are  thick 
and  gray.    They  float  in  an  opaque,  mucous  fluid. 

In  black  tongue,  there  are  these  two  characteristics  to  be 
found,  v*z..  (I)  more  or  less  h>'pertrophy  of  the  paoillae  fili- 
formes.  and  (11)  the  dark  color  of  the  papillae.  Mo«;t  of  the 
cases  in  literature  show  these  two  peculiarifes  and  can  be 
grouped  under  the  head  of  lingua  villosa  nigra.  All  cases 
which  do  not  show  these  marks  should  not  be  given  this 
name.  Consequently,  the  cases  described  by  Curtis,"  Krimer,** 
Eulenberg.-^  and  Rertrand  de  St.  Germain"  cannot  be  re- 
garded as  genuine  linguae  villosae  nigrae.  Naturally  there 
may  be  some  difference  in  the  appearance  of  the  cases  within 
the  said  limits. 
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We  may  at  times  find  some  difference  in  the  nature  of  the 
color.  Although  the  color  commonly  is  black  or  brownish- 
black,  a  yellowish-brown  color  has  been  found.  In  one  case, 
the  tongue  had  a  dark  greenish-gray  appearance,  while  in  an- 
other the  spot  was  black  in  the  center  and  green  on  the  bord- 
ers. In  still  another  there  was  a  white  center  with  a  darK 
circumference.  Sometimes,  it  has  been  noticed  that  the  color 
changes.  In  one  case  of  Rydygier's^^  the  tongue  was  at  first 
black,  but  later  in  the  disease  turned  blue.  In  the  case  de- 
scribed by  Mickulicz  and  Michelson^^  the  tongue  was  at  first 
blue  but  later  when  the  stain  had  disappeared  it  presented  a 
whitish,  furred  appearance  due  to  the  long  papillae.  Yet,  in 
all  these  cases  the  results  of  the  microscopic  examinations 
were  similar.  It  is  therefore  probable  that  there  has  existed 
an  analogous  condition  in  all  of  these  cases. 

The  form,  position  and  size  of  the  colored  spot  may  vary. 
As  a  rule  the  spot  is  symmetrically  arranged  along  the  median 
line  of  the  tongue  just  in  front  of  the  papillae  vallatae,  but  it 
may  be  found  on  one  side  or  at  the  tip  of  the  tongue.  It  may 
be  as  small  as  a  one-cent  piece  or  it  may  extend  over  the 
entire  surface  of  the  tongue  from  the  tip  to  the  circumvallate 
papillae  and  to  the  borders  on  either  side. 

SYMPTOMS  OF  BLACK  TONGUE. 

In  many  cases,  the  disease  gives  no  symptoms  and  is  dis- 
covered accidently  by  the  patient  or  the  physician.  In  other 
cases,  many  disagreeable  and  severe  symptoms  are  present. 
In  my  opinion,  there  are  many  cases  in  which  the  black  tongue 
is  not  responsible  for  these  symptoms,  namely,  those  cases  in 
which  the  patient  besides  having  this  disease  has  suffered 
from  a  more  serious  trouble  which  latter  may  be  the  cause  of 
the  symptoms.  Only  in  those  cases  of  black  tongue  affecting 
otherwise  healthy  individuals  and  where  the  symptoms  ap- 
pear and  disappear  with  the  disease,  can  one  safely  say  that 
these  symptoms  are  due  to  the  disease.  Considering  these 
facts,  it  cannot  be  said  that  one  severe  symptom  is  actually  due 
to  the  black  tongue.  The  symptoms  following  this  disease  are 
all  local:  dys-  and  paresthesia  of  the  tongue;  sensation  of 
dryness,  tickling,  etc.,  in  the  mouth  and  throat ;  sometimes 
pain  in  the  tongue  or  the  gums ;  in  some  cases  the  sense  of 
taste  is  weakened,  while  in  others  it  is  increased  to  such  an 
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extent  that  some  foods  produced  the  sensation  of  pain.     In 
some  patients  the  disease  produces  fetor  ex  ore. 

COURSE  OF  BLACK  TONGUE. 

The  disease  usually  develops  in  the  following  manner:  A 
white  spot  first  appears.  This  spot  is  due  to  the  prolonged, 
hypertrophied  papillae  filiformes.  It  subsequently  is  stained 
a  grayish-brown  and  later  becomes  black  or  brownish-black. 
This  sometimes  takes  place  in  a  very  short  time,  sometimes 
over  night  ( Schmiegelow,"  Ciaglinski  and  Hewelke**).  In 
one  of  my  cases,  the  development  of  the  black  color  covered 
a  period  of  about  four  days.  In  some  cases  the  course  of 
the  disease  is  very  short,  the  color  disappearing  in  from  two 
to  seven  days.  In  others,  however,  the  course  is  more  chronic 
and  may  extend  over  a  period  of  several  months  or  years. 
In  one  case  reported  by  Sell"^  the  duration  of  the  disease  was 
fifteen  years.  Often,  perhaps  in  all  chronic  cases,  the  dis- 
ease is  intermittent,  appearing  and  disappearing  at  intervals. 
Out  of  48  cases  reported  in  the  literature  in  which  the  dura- 
tion is  mentioned,  31  lasted  one  year  or  more,  while  the  re- 
maining 17  lasted  from  two  days  to  three  months.  The  most 
interesting  fact  in  regard  to  the  course  of  the  disease  is  the 
relation  that  exists  between  the  black  tongue  and  the  "prin- 
cipal" disease  of  the  patient.  The  acute  cases  of  black  tongue 
are  found  on  patients  suffering  from  some  acute  affection 
(acute  gastro-enteritis,  pleuritis,  etc.),  while  the  chronic  cases 
commonly  occur  in  patients  who  have  some  chronic  disease 
(tabes,  chronic  constipation,  etc.).  Black  tongue  is  only  a 
symptom  that  in  certain  conditions  accompanies  different 
acute  and  chronic  diseases. 

PATHOLOGIC  ANATOMY  OF   BLACK   TONGUE. 

Former  investigators  simply  curetted  off  the  papillae  and, 
after  putting  them  in  potash,  glycerine  or  acetic  acid,  and 
treating  with  methylene-blue  or  Bismark-brown,  have  exam- 
ined them  microscopically.  I  have  examined  specimens  from 
five  patients,  treated  by  me.  in  the  following  manner:  The 
papillae  were  curetted  off  from  the  tongue,  hardened  in  alco- 
hol, imbedded  in  paraffin,  cut  on  the  microtome  and  examined 
both  unstained  and  after  staining  by  the  Van  Giesen  method. 
The  advantage  of  this  method  of  staining  lies  in  the  fact  that 
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the  keratosed  cells  are  stained  a  reddish-yellow  and  the  ep'- 
thelial  cells  a  bluish  color.  I  have  also  used  the  Ziem-Nielsen 
tubercle  stain  and  have  been  able  in  this  way  to  bring  out  the 
horn  cells.  By  this  latter  method,  the  keratosed  cells  are 
stained  red  while  the  ordinary  epithelial  cells  are  deprived  of 
their  color  by  the  sulphuric  acid.  These,  however,  can  be 
stained  later  by  using  methylene-blue.  To  show  the  keratohy- 
alin  and  eleidin  granules.  I  used  the  v.  Ebbinghaus  method 
and  the  haematein  coloring  (Unna).  In  staining  the  microbes, 
I  used  partly  the  Gram  and  partly  the  Weigert  method.  In 
all  the  examined  cases  the  microscopic  appearance  was  about 
the  same.  The  following  is  a  report  of  the  microscopic  ex- 
amination of  papillae  from  the  tongue  of  a  man  70  years  of 
age,  who  was  suffering  from  progressive  bulbar  paralysis  and 
an  intermittent  black  tongue :  The  papillae  filiformes  are  very 
long  (some  of  them  three-fourths  of  an  inch),  the  most  of 
them  being  very  thin  and  hair-shaped,  while  the  others  are 
thicker  and  conical.  The  epithelial  cells  on  the  surface  of  the 
papillae  are  arranged  like  tiles  on  a  roof.  They  are  hair-like 
and  are  loosened  at  their  proximal  ends.  On  this  account,  they 
resemble  an  inverted  ear  of  corn.  Commonly,  two  papillae 
are  attached  to  the  same  base,  and  are  connected  by  hair-like 
keratosed  epithelial  cells.  The  center  of  the  papilla  is  made 
up  of  polygonal  epithelial  cells,  which  are  stained  bluish  by  the 
Van  Giesen  method.  The  cells  have  a  well-stained  nucleus. 
The  surface  and  tip  of  the  papilla  is  made  up  of  a  closely 
striped  layer  of  cells  which  stain  a  reddish-brown  with  the 
Van  Giesen  method.  These  are  pointed,  spindle-shaped  kera- 
tosed cells  which  have  more  or  less  degenerated  nuclei.  It  is 
the  most  superficial  cells  of  this  layer  which,  being  loosened 
at  their  proximal  ends,  and  projecting  out  from  the  papilla, 
give  it  its  corn-like  appearance.  Keratohyalin  and  eleiden 
granules"  are  not  to  be  found.  In  the  unstained  specimens  it 
can  be  seen  that  the  dark  color  of  the  papilla  is  due  to  the 
epithelial  cells  whxh  have  a  diffuse  brownish  appearance. 
This  color  is  darkest  at  the  tip.  Between  the  papillae  can  be 
seen  numerous  free  epithelial  cells,  some  of  which  are  kera- 
tosed and  have  a  faintly  stained  nucleus  and  reddish-yellow 
protoplasm  (Van  Giesen)  while  others  have  a  pink  proto- 
plasm and  a  distinct  nucleus. 

On  the  surface  of  the  papillae,  numerous  microbes  can  be 
found,  most  of  which  are  round  or  slightly  pear-shaped  clear 
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bodies  with  a  high  refractive  power.  They  are  all  about  the 
size  of  the  nuclei  of  the  epithelial  cells,  and  are  arranged  in 
irregular  layers  both  on  the  surface  of  the  papillae,  where  they 
are  attached  to  the  barb-like  cells,  and  at  the  center  of  the 
p.!T>  *  !<  1),  t ween  the  ci)ithelial  cells.  They  are  readily  stained 
1}  I  W  c -crt  and  the  Van  Giesen  methods  and  are  probably 
spores  of  mould.  Many  slightly  curved  bacilli,  some  diplo- 
cocci  and  some  coccobacilli  are  found,  but  no  leptothrix. 

As  was  said,  the  papillae  in  all  cases  showed  similar  m  cro- 
scopic  appearances.  The  variations  mostly  were  in  the 
length  and  thickness  of  the  papillae  and  the  kind  and  number 
of  the  microbes  The  large,  round,  clear  microorganisms  men- 
tioned above  were  found  in  only  one  case.  Bacteria,  varying 
in  numbers,  were  always  found.  The  number  depends  in  a 
great  part  on  the  surface  of  the  papillae.  Where  there  are 
many.  long,  barb-like  epithelial  cells  on  the  surface,  many 
microbes  are  to  be  found.  Where  the  epithelial  cells  lie  close 
together,  few  microbes  are  found.  The  papillae  in  all  cases 
were  connected  at  their  bases.  It  is  therefore  not  true,  what 
some  authors  fMourek,*=  Brosin")  maintain,  that  in  black 
tonirue  the  papillae  are  always  bound  together  in  thick  conical 
bundles. 

In  all  the  cases  which  I  treated,  I  tried  to  cultivate  mould 
from  the  tongue.  The  papillae  were  scraped  off  with  a  steril- 
ized curette,  and  with  a  sterile  glass  tube  I  rubbed  some  on 
a  mixture  of  wheat-bread  with  10  per  cent  gelatine  and  on 
malt  agar.  Some  of  these  were  put  in  an  incubator  at  24"  C. 
and  the  others  at  37°  C.  In  all  cases,  colonies  of  white  and 
gray  microorganisms  developed  but  no  black  or  brown  moulds. 

ETIOLOGY  OF  BLACK   TONGUE. 

• 

1.  Sex.  In  the  128  cases  of  black  tongue  reported  in  the 
literature  and  the  10  of  my  own,  making  1.38  in  all,  12  were 
in  children  below  15  years  of  age,  56  were  in  men  and  24 
were  in  women.  The  reports  of  the  other  46  patients  were 
not  at  my  disposal.  From  this  it  is  seen  that  the  disease  has 
occurred  in  twice  as  many  men  as  women.  This  is  no  doubt 
due  to  the  etiologic  importance  of  tobacco  (see  below). 
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2,  Age.    The  ages  of  only  79  patients  were  at  my  disposal. 
These  I  give  in  the  table  below : 


1 

Age 

Men 

Women 

Sex  Unknown 

Total 

10  to  14  years  of  age.  . 

4 

3 

2 

9 

15  to  19  years  of  age.  . 

1 

1 

2 

20  to  29  years  of  age.  . 

13 

4 

17 

30  to  39  years  of  age.  . 

7 

2 

1 

10 

40  to  49  years  of  age.  . 

9 

2 

11 

50  to  59  years  of  age.  . 

6 

1 

•• 

7 

60  to  69  years  of  age.  . 

5 

3 

8 

Over  70  years  of  age.  . 

7 

8 

15 

Total     

52 

24 

3 

79 

(Among  those  numbered  under  "over  70  years  of  age"  are  the 
ones  mentioned  in  literature  as  "old.") 

From  the  above  table  it  is  clear  that  the  assertion  of  most 
authors  that  black  tongue  is  found  almost  exclusively  in  old 
individuals  does  not  hold  good.  While  there  are  30  patients 
of  more  than  50  years  of  age,  there  are  nine  cases  in  children 
and  40  in  persons  between  15  and  50  years  of  age,  and  among 
these  last  there  are  17  whose  ages  range  from  20  to  30  years. 

3.  Different  local  and  general  diseases  as  etiologic  factors: 
In  13  of  the  reported  cases  the  patient  was  otherwise  perfectly 
healthy.  Two  of  these  were  children.  In  all  the  other  cases, 
the  patient  was  suffering  from  some  other  severe  disease. 
Twelve  of  the  patients  had  syphilis  and  of  these  2  were  suffer- 
ing from  stomatitis.  3  had  papules  in  the  mouth  and  2  were 
excessive  tobacco  smokers.  Seventeen  patients  had  different 
affections  of  the  mouth,  pharynx  or  larynx  (of  these  only  1 
was  more  than  70  years  of  age,  the  others  were  less  than  50). 
Nineteen  patients  had  various  affections  of  the  stomach  or 
intestines.  Twenty  patients  were  in  a  state  of  great  weakness 
cither  on  account  of  some  severe  acute  trouble  (scarlatina, 
typhoid  fever,  influenza,  etc.),  or  of  some  grave  chronic  dis- 
ease (various  nervous  diseases,  tuberculosis,  etc.),  or  of  old 
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age.  Other  intercurrent  diseases  reported  were :  Nervousness, 
3  cases;  asthma,  1  case;  pleuritis,  1  case,  emphysema  pulmo- 
num,  1  case;  epilepsy,  1  case;  stricture  urethrae,  1  case,  and 
diabetes.  Of  these  8  patients,  5  were  more  than  60  years  of 
age. 

4.  The  more  intimate  etiologic  factors  and  the  pathogenesis : 
During  the  past  years  many  theories  have  arisen  as  to  the 
origin  of  black  tonjjue.  Hutchinson"  maintains  that  all  cases 
are  due  to  an  illusion  or  to  an  accidental  coloring  of  the 
tongue.  The  other  authors  may  be  divided  into  two  groups, 
in  regard  to  their  opin'ons  concerning  the  etiology  of  the  dis- 
ease. One  group  claims  that  the  disease  is  due  to  microorgan- 
isms while  the  other  maintains  that  these  do  not  play  a  part 
in  the  development  of  the  affection.  There  are  also  differences 
of  opinion  among  those  of  the  first  group  regarding  the  patho- 
genesis of  the  disease,  (a)  Some  say  that  black  tongue  de- 
velops from  a  black  mould  which  grows  on  the  surface  of  the 
tongue,  (b)  Others  have  the  opinion  that  microorganisms 
fiTst  produce  an  hypertrophy  of  the  papillae  and  then  produce 
the  black  color,  (c)  A  third  group  believes  that  microorgan- 
isms produce  an  hypertrophy  of  the  papillae  but  do  not  pro- 
duce the  stain,  (d)  The  last  group  maintain  that  the  black 
color  is  due  to  the  microbes  but  that  the  hypertrophy  is  not. 

(a)  Ciaglinski  and  Hewelke^**  were  the  first  who  were  of 
the  opinion  that  black  tongue  was  caused  by  the  growth  on 
the  surface  of  the  tongue  of  black  moulds  and,  later  on, 
Schmiegelow*'  and  Sendziak"  were  of  the  same  opinion.  In 
the  year  1893,  the  two  first  named  investigators  succeeded  in 
cultivating  a  black  mould  from  the  surface  of  a  black  tongue 
which  had  developed  acutely  in  a  patient  sufTering  with  influ- 
enza. The  mould  grew  at  15°  to  25°  C.  on  potatoes,  bread, 
and  particularly  well  on  wheat  bread  with  5/10  per  cent 
gelatine.  At  37°  C,  it  could  not  l)e  cultivated.  The  growth 
appeared  as  an  umbrella-shaped  columella  on  which  developed 
spores,  which  were  first  white  and  later  became  black. 
Ciaglinski  and  Hewelke  called  the  mould  Mucor  niger.  The 
next  year  (1894)  Sendziak"  cultivated  a  similar  fungus  on 
wheat  bread  gelatine;  it  was  taken  from  a  black  tongue  of 
the  usual  typical  appearance.  However,  the  growth  diflFercd 
from  that  described  by  Ciaglinski  and  Hewelke  in  two  re- 
spects: (a)  it  did  not  grow  on  potatoes,  and  (b)  it  had  an 
oval,  not  an  umbrella-shaped,  columella.    From  another  case, 
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one  of  brown  tongue,  Sendziak**  cultivated  a  similar  mould, 
whose  spores  were  brown  or  yellow.  Later  (1905)  Sendziak®® 
states  that  Paltauf  in  Vienna  found  in  a  patient  suffering  with 
black  tongue  and  peritonsillar  abscess  (also,  icterus,  enteritis, 
and  fever)  Mucor  corymbifer  both  on  the  tongue  and  in  the 
pus  from  the  abscess. 

Schmiegelow^®  has  cultivated  moulds  from  two  cases  of 
black  tongue.  The  first  case  was  a  chronic  black  spot  on  the 
tongue  of. a  man  43  years  old.  The  microscopic  appearance 
was  of  the  usual  nature,  hypertrophied  papillae  filiformes,  etc. 
He  found,  however,  in  this  case  two  dififerent  types  of  mould: 
(a)  a  chocolate-brown  hyphomyceta  resembling  Oospora  ru- 
berrima  sacc.  and  (b)  a  dark  mould,  Trichosporium  char- 
taceum  (Pers.)  sacc.  which  he  (Schmiegelow)  regards  as 
pathogenic.  The  second  case  was  an  acute  black  tongue 
which  developed  over  night  in  a  lady  70  years  of  age  who  was 
suffering  with  stomatitis  and  acute  gastro-enteritis.  The 
black  spot  was  situated  on  the  front  part  of  the  tongue  and 
had  the  usual  microscopic  appearance.  Cultures  on  wheat- 
bread-gelatine  after  a  week  produced  colonies  of  a  brown 
color  made  up  of  the  mould,  Hormodendron  cladosporides. 
Schmiegelow  thus  concludes  that  black  tongue  is  produced  by 
the  growth  of  a  black  mould  on  the  surface  of  the  tongue  and 
he  maintains  that  the  reason  that  other  investigators  have  not 
been  able  to  find  this  mould  is  that  they  have  not  used  the 
proper  cultivating  medium,  viz.,  wheat-bread-gelatine. 

All  other  investigators  who  believe  in  the  parasitic  theory 
recognize  that  black  tongue  depends  upon  (1)  an  hypertrophy 
of  the  papillae  filiformes  and  (2)  upon  the  black  stain  of  these. 
Some  of  these  are  of  the  opinion  that  both  the  hypertrophy 
and  the  black  color  are  produced  by  parasites.  Among  these 
is  Maurice. 

Raynaud,^'  (1869)  who  was  the  first  to  find  microorganisms 
in  black  tongue  and  who  was  the  first  to  give  a  careful  descrip- 
tion of  the  microscopic  pathology  of  the  aflFection,  found  (in 
two  out  of  four  cases)  on  the  surface  of  the  papillae,  large 
quantities  of  round  or  oval  bodies  with  high  refracting  power 
varying  from  3/5  micra  in  size.  Though  he  did  not  find  any 
mycelia,  he  considers  the  bodies  to  be  spores  similar  to 
trichophyton,  and  holds  them  responsible  for  the  aflFection. 

In  1878  Dessois"  in  his  thesis  describes  similar  bodies.  He 
had  examined  three  cases  of  black  tongue.     In  the  first  case 
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he  found  small  bcdic  :  <_  same  size  as  those  Raynaud  de- 
scribed but  they  were  arranged  :n  straight  lines  vertical  to  the 
surface  and  not  in  irregular  heaps  as  were  Raynaud's  spores. 
In  the  second  ca^e  he  found  in  some  places  small  heaps  of 
spores  which  were  somewhat  larger  than  those  in  the  first 
case.  In  the  third  case  he  found  spores  in  isolated  groups  on 
the  hairs  and  having  an  average  size  between  those  of  the  first 
and  second  case.  In  spite  of  the  different  microscopic  appear- 
ances and  although  autoinoculation  gave  a  negative  result, 
Dessois  believed  that  he  had  found  the  sf>ecific  microbe  of 
black  tongue  and  called  it  glossophyton.  He  believed  that 
the  microbes  located  on  the  base  of  the  papillae,  by  their  irri- 
tation stimulated  the  growth  of  the  papillae  and  that  later 
they  produced  the  stain. 

Schech,"  in  his  text-book  of  1885,  joins  those  believing  in 
the  parasitic  theory,  based  on  the  publication  of  Dessois.  Two 
years  later,  however,  he  had  the  opportunity  to  examine  a  case 
of  black  tonsfue  but  did  not  find  any  spores  and  consequently 
abandoned  the  parasitic  theory,  which  he  opposed  in  the  next 
edition  of  his  text-book'*  in  1896. 

Lannois*"  (1888)  was  of  almost  the  same  opinion  as  Dessois. 
In  two  cases  of  black  tongue  he  did  not  find  any  microbes  but 
in  a  third  case  he  found  round  or  oval  colorless  refracting 
bcKlies  which  looked  like  spores  and  which  did  not  stain  with 
the  analine  dyes.  Attempts  to  cultivate  them  were  unsuccess- 
ful. Lannois  maintains  that  a  local  disturbance  of  nutrition 
prepares  the  ground  after  which  the  bacteria  become  the  de- 
cisive cause  of  the  development  of  the  hypertrophy  and  the 
coloring  of  the  papillae. 

(c)  Some  authors  maintain  that  the  hypertrophy  but  not 
the  coloring  is  produced  by  parasites.  This  theory  was 
brought  forth  in  1887  by  Roth.'*  He  describes  two  patients 
whose  tongues  were  covered  with  hypertrophied  papillae  fili- 
formes.  In  the  first  case  the  color  was  white  while  in  the 
second  it  was  black,  the  tips  of  the  papillae  being  stained  (by 
tobacco).  The  author  did  not  succeed  in  making  a  pure  cul- 
ture of  the  microbes  found,  among  which  were  sarctna, 
oidium  albicans  and  leptothrix.  Roth  believes  that  the  hairy 
structures  are  produced  by  the  usual  microorganisms  of  the 
mouth  and  names  the  condition  keratomycosis. 

David**  assumes  that  the  cause  of  the  hypertrophy  is  the 
irritation  of  the  bacteria  which  are  located  at  the  base  of  the 
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papillae  and  that  later  they  grow  and  cover  the  latter  as  a 
cloak.  Rostowzew"  is  of  this  opinion  also  and  on  cultivation 
found  a  cladothrix  and  a  sort  of  yeast.  Inoculation  of  man 
and  animals  was  unsuccessful. 

(d)  There  are  still  some  who  beheve  that  the  color  but  not 
the  hypertrophy  is  produced  by  parasites.  Most  of  these  have 
not  examined  cases  personally  but  rely  on  the  investigations 
of  others. 

Cornil  and  Ranvier--  are  of  the  opinion  that  the  black  color 
is  produced  by  myriads  of  black  micrococci.  These  they  be- 
lieve to  be  the  same  as  are  usually  found  in  the  mouth,  differ- 
ing only  in  color.  These  are  arranged  in  zoogloea  as  numer- 
ous small  round  immobile  bodies  and  are  intensely  stained 
with  the  analine  dyes. 

Butlin^^  attributes  the  hypertrophy  to  the  fact  that  the  fric- 
tion of  tongue  is  less  in  front  of  the  papillae  vallatae  and  he 
believes  the  color  to  be  due  to  microorganisms. 

It  seems  as  if  Vignal  had  the  same  opinion.  He  relates  that 
Malassez  has  cultivated  the  same  spores  as  Dessois^'  found, 
and  that  he  had  further  found  similar  spores  in  18  cases  of 
"white  tongue."  Dessois  assumes  that  the  black  and  the  white 
tongue  are  produced  by  two  varieties  of  the  same  microbe,  a 
white  and  a  black  one.  These  microbes  which  Dessois  named 
glossophyton  are  in  Vignal's  opinion  identical  with  the  alpha- 
coccus  described  by  him. 

Finally  there  are  several  authors  who  believe  the  affection 
to  be  of  parasitic  origin  but  do  not  mention  anything  particu- 
larly about  the  pathogenesis.  Hofheimer^'  names  the  disease 
glossitis  parasitica.  Papon"  suggests  that  the  cause  of  the  re- 
appearance of  the  disease  is  the  resistance  of  the  parasites. 
Gaston  and'  Nicolau^^  believe  that  black  tongue  is  produced 
by  a  variety  of  leptothrix  and  Boecher^"  also  is  inclined  to 
consider  the  parasite  as  being  a  leptothrix  in  the  early  stage  of 
development.  Pasquin"  found  the  spores  described  by 
Dessois.  Leviseur*'  is  of  the  opinion  that  the  dark  color  of 
the  papillae  is  produced  by  (1)  drying,  (2)  chemical  influence 
of  food,  (3)  certain  bacteria  which  act  as  chemical  agents,  and 
(4)  certain  drugs.  He  found  sulphur  but  no  iron  in  the 
black  stain  and  considers  it  identical  with  the  color  in  the 
keratosed  cells  (Unna"*). 

(3)  Those  who  do  not  believe  in  the  theory  that  microbes 
are  etiologic  factors  in  black  tongue  have  many  different  opin- 
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ions  concerning  the  etiology  and  pathogenesis  of  the  disease. 

Armaingaud^  believes  the  cause  is  a  disturbance  of  the  vaso- 
motor nerves  as  is  seen  in  the  chromidrosis  of  the  skin. 

Solis  Cohen,*^  Chevalier,*"  Mourek"  and  Masoin"  maintain 
that  black  tongue  is  due  to  trophic  disturbance,  and  the  last 
named  compares  the  affection  to  papilloma. 

Hyde  Salter*'  enunciated  the  theory  that  black  tongue  is 
due  to  pigment  granules  which  are  identical  to  those  found  in 
the  scrotum  at  the  age  of  puberty,  when  the  skin  is  filled  with 
blood.  Matthieu"  assumes  that  "des  granulations  graisseuses 
dans  les  gaines  epitheliales"  contribute  to  the  dark  color  and 
finally  Goodale^*  found  on  the  surface  of  the  papillae  refractant 
gfranules  of  a  yellowish-brown  color  together  with  character- 
istic bacterium  (probably  large  cocci  or  spores).  It  is  inter- 
esting from  an  historical  standpoint  to  note  that  Raver'* 
(1835)  mentions  in  one  form  of  black  tongue  a  "coloration 
pigmentaire"  by  which  he  distinguishes  it  from  the  artificial 
form  due  to  food  and  drugs. 

It  is  only  by  a  few,  and  especialy  the  older  authors,  that 
pigment  granules  are  reported  to  have  been  found  in  cases  of 
black  tongue,  so  that  we  can  discard  the  theory  which  claims 
all  cases  of  the  disease  to  be  due  to  pigment  gjanulae.  Wal- 
lerand"'  claims  that  these  observations  were  wrong. 

Most  of  the  investigators  during  the  last  few  years  are  of 
the  opinion  that  black  tongue  is  due  to  a  hyperkeratosis  of 
the  epithelium  of  the  papillae  filiformes.  This  theory  owes  its 
origin  to  Schech"  (1887).  He  found  that  the  papillae  cut 
from  the  tongue  were  completely  keratosed  and  he  maintains 
that  the  affection  is  due  to  an  hypertrophy  of  the  papillae  fili- 
formes with  keratinization  and  pigmentation.  Brosin**  is  also 
of  this  opinion.  He  declares  that  the  affection  is  due  to  a 
genuine  hyperkeratosis  connected  with  a  consecutive  degen- 
eration atrophy  (brown  coloring)  of  the  cells.  Others  that 
join  in  this  theory  are  Dinkier,"  who  compares  the  formation 
of  the  pigment  in  the  horn-cells  of  the  papillae  with  the  pig- 
mentation of  the  hom-pearls  in  epithelioma;  Wallerand** 
who  compares  black  tongue  with  psoriasis  linguae,  and 
Mracek,"  who  considers  the  affection  to  have  the  same  patho- 
genesis as  pachydemia  laryngis.  Vollmer,***  Maraval,**  John- 
ston," and  Angier*  also  consider  black  tongue  a  hyperkera- 
tosis. Only  Maraval  of  all  the  investigators  found  fine  gran- 
ules in  the  epithelial  cells.    These  granules  were  stained  pink 


766  N.   RH,   BLEGVAD. 

with  hematoxylin  and  were  also  stained  by  the  Gram's  method. 
He  considered  them  to  be  eleidin. 

We  must  base  our  opinion  as  to  the  true  pathogenesis  of 
black  tongue  on  a  consideration  of  all  the  reported  cases  and 
on  the  different  theories  as  advanced  by  the  diff^erent  investiga- 
tors. 

First  let'  us  consider  the  parasitic  theory :  This  theory  may 
be  supported  by  different  means — (1)  microscopic  examina- 
tion and  cultivation  of  the  microbes;  (2)  inoculation;  (3) 
cases  of  infection. 

By  microscopic  examination  and  cultures,  sometimes  numer- 
ous bacteria  are  found.  These  are  for  the  most  part  the  same 
as  are  found  in  healthy  mouths  (David^*  found  in  normal 
mouths  19  different  kinds  of  bacteria  and  Mills^^^  found  25). 
Among  others  the  following  microorganisms  have  been  found 
in  cases  of  black  tongue :  leptothrix,  cladothrix,  yeast,  sarcina, 
oidium  albicans,  jodococcus  vaginalis  Miller,  staphylococcus 
pyogenes  aureus  and  albus,  spirochaeta  bucallis,  bacillus  sub- 
tilis,  and  glossophyton  Des^ois.  In  some  cases  none  or  very 
few  are  to  be  found  (Lannois,*'  Dessois,^^  Schech®°). 

The  distribution  of  the  bacteria  is  irregular  in  most  cases. 
Some  papillae  may  be  entirely  covered  with  microorganisms 
while  others  have  only  a  very  few,  the  number  of  bacteria  hav- 
ing no  relation  to  the  extent  and  severity  of  the  affection. 
These  facts  do  not  support  the  parasitic  theory.  Up  to  this 
time  no  one  has  succeeded  in  finding  a  parasite  which  is  present 
in  all  cases  of  black  tongue.  Only  a  few  of  the  reported  bac- 
teria can  be  considered ;  first,  the  dark  moulds  cultivated  by 
Ciaglinski  and  Hewelke'"  (1  case)  ;  Schmiegelow®'  (2  cases)  ; 
Paltauf*"  (1  case),  and  Sendziak*'  (2  cases).  It  is  a  striking 
fact  that  in  these  six  cases  we  have  to  deal  with  six  different 
moulds.  Further,  it  is  strange  that  none  of  the  other  authors 
has  found  moulds.  Rydygier,®^  Vidal,^""  Lancereaux*^  and 
Sell*"  found  mycelia,  but  nobody  has  been  able  to  cultivate 
dark  moulds  from  a  black  tongue,  although  several  investiga- 
tors (among  others  Moure"^  and  Blegvad  in  all  their  cases) 
have  used  wheat-bread-gelatine,  which  should  be  the  best  c:! 
ture  medium. 

It  is  a  strange  fact  that  the  moulds  mentioned  can  only  be 
cultivated  at  21°  to  25°  C,  while  they  grow  in  the  mouth  at 
37°  C.  Some  explain  this  by  saying  that  the  moulds  grow  in 
mouths    of    patients    who    breathe    through    their    mouths. 
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where  the  temperature  is  below  the  normal  and  the  tongue  im- 
mobile. This  explanation  can  only  hold  in  those  cases  where 
the  patient  uses  mouth  respiration.  In  some  of  Schmiegelow's 
and  Sendziak's  patients  this  was  not  true.  These  patients  were 
suffering  with  a  chronic  affection  while  with  the  others  it  was 
an  acute  affair.  Thus  there  is  not  a  single  case  reported  in 
literature  that  is  convincing,  and  one  is  inclined  to  believe  that 
the  finding  of  moulds  in  all  these  cases  was  purely  accidental. 
Moulds  are  present  everywhere,  as  is  well  known,  and  it  is 
not  probable  that  they  should  play  any  part  in  the  etiology  of 
the  disease. 

Another  parasite  which  might  be  considered  is  the  "spores 
of  moulds"  which  Raynaud^'  has  described.  Dessois-'  named 
them  glossophyton  and  Vignal^"**  considered  them  identical 
with  his  alphacoccus.  Many  investigators  have  found  this 
microbe  (Blegvad  in  one  case,  Brosin,"  Lancereaux,*' 
Laveau,**  Loheac/*  Masoin,'*  Pasquier,"  Rayer."  Wallerand** 
(in  two  cases),  Weill"  and  Vignal*"').  Many  investigators 
have  searched  in  vain  (Blau,"  Blegvad  in  4  cases,  Tereol** 
Mourek,**  Richter,^'  Stocker'*  and  Wallerand**  in  one  case). 
This  parasite  is  sometimes  found  on  healthy  tongues  (Ch. 
Rayer,^*  Vignal"*),  and  Brosin"  is  perhaps  right  when  he 
says  that  the  parasite  is  only  a  badly  developed  oidium 
albicans. 

Inoculation. — It  is  evident  from  what  has  been  said  above 
that  microscopic  examinations  and  cultures  have  not  given 
reliable  support  to  the  parasitic  theory.  In  addition,  no  one 
has  succeeded  in  inoculating  the  affection  on  the  tongue  of  a 
man  or  an  animal ;  not  even  in  those  cases  where  the  experi- 
ments were  done  under  the  most  favorable  circumstances  (as 
for  instance  by  Wallerand")  have  the  investigations 
gfiven  a  positive  result,  Wallerand  tried  to  inoculate  both 
papillae  and  cocci  from  a  culture  taken  from  a  case  of  black 
tongue,  on  to  the  tongue  of  a  patient  with  phthisis,  in  the  last 
stage  of  the  disease.  Rostowzew^*  made  an  attempt  on  ani- 
mals and  man,  Mourek**  on  man,  Masoin'^  on  animals,  Des- 
sois,'* Gundobin'*  and  Rayer^'  on  themselves.  In  all  cases 
the  results  were  negative. 

Infection. — It  could  be  expected  that  black  tongue,  suppos- 
ing it  to  be  of  bacterial  origin,  would  sometimes  be  carried 
from  one  person  to  another  by  infection.  Rostowzew^*  is  the 
only  author  who  mentions  a  case  that  could  be  explained  in 
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this  way.  He  reports  the  case  of  a  man  and  his  wife  who  were 
both  affected  with  black  tongue,  but  this  could  be  due  just 
as  well  to  the  fact  that  both  eat  the  same  food.  These  facts 
I  think  prove  that  there  is  no  ground  for  the  parasitic  theory. 

Among  the  remaining  theories  there  is  only  one  that  may 
be  brought  forward  and  that  is  the  theory  of  Schech  that  black 
tongue  is  due  to  an  hyperkeratosis  of  the  epithelium  of  the 
filiform  papillae.  The  proof  of  this  theory  can  be  gained  only 
by  microscopic  examination. 

It  is  remarkable  that  most  of  the  investigators  have  been 
satisfied  with  making  only  an  examination  of  the  fresh  papil- 
lae, treated  with  acetic  acid  or  potassium  hydroxid  and  stain- 
ing with  methylene  blue,  Bismark  brown,  or  similar  stains.  I 
feel  sure  that  the  results  would  have  been  different  if  they  had 
examined  double-stained  paraffin-  or  colloidin-sections.  In 
specimens  made  in  this  way,  the  superficial  cells  are  keratosed 
and  are  either  without  a  nucleus  or  with  a  very  faintly  stained 
one.  The  long  thin  papillae  consist  exclusively  of  such  cells 
firmly  bound  together.  But  when  specimens  from  normal  or 
furred  tongues  are  examined  in  the  same  way,  it  is  found  that 
aside  from  the  length  of  the  papillae  there  is  no  essential  dif- 
ference between  these  papillae  and  those  from  a  case  of  black 
tongue.  I  have  examined  microscopically  curetted  papillae 
from  five  normal  and  two  furred  tongues,  and  from  one  tongue 
(postmortem)  where  the  tongue  had  been  hardened  by  10  per 
cent  formalin.  In  all  the  sections  numerous  papillae  filiformes 
were  found,  smaller  than  those  from  black  tongue  but  other- 
wise not  differing  essentially.  The  superficial  cells  were  ker- 
atosed to  the  same  extent,  had  no  nuclei,  became  orange  after 
V.  Giesen  and  red  after  Ziehl-Nielsen.  The  specimens  differed 
mostly  with  regard  to  the  bacteria.  In  some  of  the  sections 
the  papillae  were  covered  with  a  thick  layer  of  leptothrix 
(short,  thick  bacilli  arranged  in  chains.  Gram-positive),  while 
in  others  only  a  few  or  no  leptothrix  were  present,  but  large 
masses  of  zooglea  consisting  of  bacilli  and  cocci.  It  is  thus 
evident  that  the  papillae  from  normal  tongues  on  an  average 
are  just  as  much  keratosed  as  those  from  black  tongues  and 
we  may  assume  that  the  intense  keratinization  cannot  be  the 
only  cause  of  the  color  in  this  disease.  In  one  of  the  acute 
cases  which  I  treated  the  black  tongue  developed  in  the  fol- 
lowing manner:  A  white  spot  first  appeared  extending  from 
the  elongated  papillae  filiformes  and  in  the  course  of  three  or 
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four  days  it  became  gray,  then  brown  and  finally  black.  The 
disease  spread  slowly  to  the  different  parts  of  the  tongue  so 
that  it  was  possible  to  obtain  specimens  from  white  and  black 
areas  at  the  same  time.  I  made  sections  of  the  two  and  found 
them  to  be  tlie  same  microscopically.  The  keratinization,  bac- 
teria, etc.,  were  alike  except  that  in  the  unstained  specimens 
the  papillae  from  the  dark  spot  were  somewhat  darker  in  color 
than  those  from  the  white  area. 

As  a  result  of  the  above  investigation  I  feel  safe  in  saying 
that  it  is  not  yet  proven  that  black  tongue  is  due  to  an  ex- 
cessive keratinization  and  pigmentation  of  the  epithelial  cells 
of  the  papillae  fiiiformes.  The  superficial  cells  of  the  papillae 
of  the  tongue  including  the  papillae  valatae,  are  always  ker- 
atosed  and  there  is  no  reason  to  assume  that  they  should  be 
more  so  in  black  tongue  than  in  a  normal  tongue.  The  de- 
generation of  the  horn-color,  which  is  mentioned  by  some  au- 
thors, is  also  only  hypothetic  and  its  existence  should  be  proven 
by  the  following  facts:  (1)  The  black  color  of  the  horn- 
pearls  in  epithelioma  is  due  to  a  degeneration  of  the  horn- 
color,  and  (2)  the  color  in  black  tongue  is  insoluble  in  water. 
The  latter  fact  may  be  due, to  a  penetration  of  the  epithelial 
cells  by  a  color  from  without  which  cannot  be  washed  out 
again,  as  in  the  staining  of  horn-cells  with  picric  acid. 

It  is  apparent  that  none  of  the  foregoing  theories  are 
capable  of  standing  a  thorough  criticism  and  that  we  must 
find  a  new  explanation  for  the  etiology  and  pathogenesis  of 
black  tongue. 

In  my  opinion  the  disease  originates  in  those  persons  with 
normally  well  developed  papillae  fiiiformes  which  have  for 
some  reason  become  prolonged  and  then  have  become  stained 
by  some  chemical  process  from  without.  The  prolongation  of 
the  papillae  may  be  caused  in  different  ways.  It  may  be  due 
to  some  form  of  irritation  as  smoking,  to  the  elimination 
through  the  mouth  of  certain  drugs  as  mercury,  or  as  is  often- 
est  the  case  to  a  slight  glossitis  brought  about  by  an  aflfection 
of  the  mouth,  nose,  throat  or  intestinal  tract.  The  hypertrophy 
may  be  due  to  a  nutritive  disturbance  or  to  mouth-breathing, 
especially  in  old  and  sick  persons.  Perhaps  bacteria,  too,  may 
play  a  part.  It  is  difficult  to  say  whether  or  not  black  tongue 
is  accompanied  in  all  cases  by  a  stomatitis  as  the  microscopic 
examinations  which  have  been  made  were  made  on  papillae 
which  were  simply  curetted  off  from  the  tongue.     Goodale" 
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says  that  in  the  corium  he  found  an  infiltration  of  small  round 
cells  with  a  protoplasmic  reticulum,  and  I  found  in  one  case 
some  leucocytes  in  the  base  of  the  papillae. 

The  part  that  the  acidity  of  the  saliva  plays  in  the  hyper- 
trophy of  the  papillae  is  not  clear.  Some  authors  attribute 
great  importance  to  this  factor.  In  my  opinion  it  can  just 
as  well  be  a  matter  of  secondary  importance  due  to  the  same 
cases  as  black  tongue :  immobility  of  the  tongue,  indigestion, 
stomatitis  with  fermentation  and  subsequent  formation  of 
acid. 

The  coloring  of  the  prolonged  papillae  is  due  first  of  all  to 
food  (and  wine)  ;  also  tobacco  (especially  chewing)  and  drugs 
(iron,  mercury,  etc.).  Probably  mouth-breathing  also  has 
some  influence  since  the  drying  of  the  surface  of  the  tongue 
may  produce  a  dark  color. 

This  theory  has  already  been  partly  advanced  by  Gallois^"* 
(1869)  and  Rydygier^^  (1891)  and  it  is  supported  by  several 
facts.  The  different  cases  of  black  tongue  have  different  col- 
ors and  it  has  been  often  found  that  different  colors  follow 
one  another  in  the  same  patient  at  different  times  (black,  blue, 
brown)  (Rydygier,^^  Mickulicz"^®),  Also  black  tongue  may 
change  to  a  white  tongue  with  long,  uncolored  papillae. 

A  factor  in  favor  of  this  theory  is  the  importance  of  tobacco 
in  the  development  of  black  tongue.  Most  authors  do  not 
mention  the  use  of  tobacco  and  in  the  cases  reported  by 
Brydon,"  Lake,*^  Masoin^*  and  Master'^  tobacco  was  not 
used  at  all.  However,  16  of  the  reported  cases  of  black  tongue 
were  in  patients  who  smoked  tobacco  and  of  these  10  were 
very  great  smokers.  In  6  of  these  patients  no  other  disease 
was  mentioned  and  we  are  justified  in  assuming  that  they 
were  otherwise  healthy. 

The  other  10  suffered  with  different  diseases.  Four  had 
syphilis,  2  had  angina,  1  had  enteritis,  and  1  colica  saturnina. 
The  importance  of  tobacco  in  the  etiology  of  black  tongue  is 
evident  in  Maraval's"  case.  In  a  man,  43  years  of  age,  the 
disease  disappeared  as  soon  as  the  patient  abandoned  the  use 
of  tobacco,  but  reappeared  with  all  the  characteristic  symptoms 
when  the  patient,  two  months  later  again  began  the  use  of 
t'^e  tobacco.  Among  the  73  adults  with  black  tongue,  there 
were  16,  or  22  per  cent  who  were  smokers,  and  30  per  cent  of 
the  45  men  also  smoked  tobacco.  These  figures  are  probably 
too  small  as  few  authors  mention  the  use  of  or  abstinence 
from  tobacco  in  their  patients. 
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The  influence  of  drugs  is  to  be  noted  in  the  following  cases : 
Dinkier.'*  in  case  No.  3,  reports  a  patient  who  had  white 
tonj^ue  which  appeared  and  disappeared  and  finally  developed 
into  a  black  tongue  when  the  patient  took  iron-powder.  The 
scraped-off  papillae  gave  a  reaction  with  ferrocyanid  of  potas- 
sium and  included  a  granulated  p'gment.  Dlair"  (case  No.  4) : 
woman.  21  years  of  age,  with  sinusitis  maxillaris  operated 
through  the  alveolus ;  first,  grayish-yellow  hairs  were  seen  on 
the  tongue  and  two  days  later  these  hairs  were  colored  black 
through  the  use  of  iodoform  gauze.  They  disappeared  spon- 
taneously. Balfour-Graham"  reports  a  case  of  black  tongue, 
in  a  patient  suffering  with  caries  of  the  first  dorsal  vertebra, 
which  developed  while  he  was  taking  large  doses  of  mercury. 
It  seems  that  at  the  same  time  he  had  a  severe  stomatitis,  for 
all  of  his  teeth  fell  out. 

Cases  are  also  reported  where  the  disease  has  develof>ed 
during  the  use  of  opium  (Hofheimer")  and  bismuth  (one  of 
our  cases >.  It  can  be  easily  understood  that  black  tongue  may 
develop  after  the  application  on  the  surface  of  the  tongue  of 
chromic  acid  (Leviseur,"  two  of  our  cases)  or  silver  nitrate 
(Schmiegelow**).  The  importance  of  coloring  matter  from 
without  is  evident  from  the  following  case,  cured  by  us.  The 
patient,  a  man,  21  years  of  age,  was  suffering  from  a  violent 
attack  of  mercurial  stomatitis  during  which  he  developed  a  case 
of  black  tongue.  The  black  color  was  seen  not  only  on  the 
tongue  but  also  on  the  teeth  which  were  entirely  covered  with 
a  thick,  shiny,  black  coating.  This  coating  was  scraped  off  and 
examined  chemically.  It  consisted  of  organic  substances, 
potassium  and  sodium  but  did  not  contain  any  mercur\'.  This 
goes  to  prove  that  mercury  does  not  act  in  this  way,  since 
black  mercuric  salts  (viz..  mercuric  sulphide)  are  found  in 
the  mouth.  It  is  probable  that  the  mercury  by  its  excretion 
irritates  and  thus  produces  a  stomatitis  on  the  basis  of  which 
the  black  tongue  develops.  When  black  tongue  is  so  often 
found  in  persons  suffering  from  syphilis  it  is  probably  because 
syphilis  is  so  frequently  accompanied  by  affections  of  the 
mouth. 

The:e  is,  in  my  opinion,  no  difference  between  a  black 
tongue  and  the  ordinary  furred  tongue.  Muller***  and  Fuchs*** 
emphasize  the  fact  that  there  are  two  different  kinds  of  furred 
tongues  The  genuine  fur  consists  of  loosened  epithelium, 
leucocytes,  moulds,  residues  of  food,  etc.    The  "not  genuine" 
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fur  is  made  up  of  the  hair-like  prolonged  papillae  filiformes 
with  their  keratosed  epithelial  cells.  Naturally  it  is  the  latter 
kind  of  furred  tongue  that  the  black  tongue  resembles. 

The  location  of  the  black  spot  just  in  front  of  the  papillae 
vallatae  is  explained  by  the  fact  that  the  papillae  filiformes 
normally  are  most  developed  at  this  place  (Koelliker"®)  and 
that  the  friction  against  the  teeth  and  palate  is  less  here. 

Black  tongue  sometimes  has  a  very  acute  course  and  occa- 
sionally lasts  for  years.  This  will  be  understood  when  we 
bear  in  mind  that  the  etiologic  factors  (the  nutritive  irrita- 
tion and  the  coloring  matter)  sometimes  are  present  for  a  long 
time  and  sometimes  for  only  a  very  short  time. 

The  fact  that  the  color  has  its  seat  especially  in  the  upper- 
most parts  of  the"  papillae  depends  upon  the  fact  that  the  f6od 
in  passing  as  well  as  the  drugs,  etc.,  only  touch  the  tips  of  the 
papillae. 

DIAGNOSIS. 

In  making  the  diagnosis  lingua  villosa  nigra,  we  need  only 
consider  the  two  principal  symptoms:  (1)  The  hypertrophy 
of  the  papillae  filiformes  and  (2)  the  dark  color.  Not  every 
dark  stained  tongue,  however,  can  be  called  a  black  tongue. 
For  instance,  the  normal  tongue  may  be  temporarily  colored 
by  certain  coloring  matters  passing  through  the  mouth.  The 
tongue  is  colored  black  by  ink,  red  wine,  mulberries,  and  cer- 
tain kinds  of  cherries ;  it  is  colored  brown  by  licorice,  fresh 
nuts  and  dried  plums,  and  brownish-gray  by  chocolate.  Tan- 
nin preceded  by  iron  also  stains  the  tongue  black.  Black 
tongue  cannot  easily  be  confounded  with  leucoplakia  oris 
(psoriasis  linguae)  because  in  the  latter  the  spots  of  thick- 
ened epithelium  are  either  white  or  gray,  but  in  persons  who 
smoke  tobacco  to  excess,  and  such  persons  are  more  likely  to 
be  affected  with  leucoplakia,  the  epithelial  hypertrophy  may 
be  grayish-black.  The  surface  of  the  spots  is  perfectly  smooth 
and  the  papillae  do  not  show  any  hypertrophy.  Moreover,  the 
spots  most  commonly  are  found  on  the  borders  and  the  tip  of 
the  tongue  and  inside  the  cheeks.  Accompanying  the  morbus 
Addisonii,  one  often  finds  in  the  mouth  the  so-called  melan- 
onlakia,  dark  spots  due  to  the  deposit  of  pigment  in  the  rete 
nialpighi,  without  proliferation  of  the  epithelium.  These 
spots,  however,  appear  mostly  on  the  lips  and  inside  the 
cheeks.     Patients  who  suffer  with  tuberculosis  of  the  lungs 


BLACK  HAIRY  TONCU8.  773 

often  show  signs  of  melanosis,  especially  in  the  face.  The 
spots  l)egin  to  make  their  appeal  ance  on  the  nose  or  forehead 
and  seldom  spread  to  the  mucous  membrane.  If  this  does  oc- 
cur the  affection  must  be  distinguished  from  lingua  villosa 
nigra  which  also,  as  before  stated,  ocassionally  is  found  in 
tuberculosis  patients. 

TREATMENT. 

Since  black  tongue  is  not  dangerous  to  life  and  siuce  it 
very  often  disap}x?ars  spontaneously,  it  needs  treatment  only 
in  cases  where  it  is  accompanied  by  disagreeable  symptoms, 
viz.,  pain,  disturbance  of  taste  or  the  like,  or  when  a  neuras- 
thenic or  hypochondriac  patient  asks  for  treatment. 

In  times  past,  a  great  many  different  remedies  have  been 
proposed  and  used,  a  fact  which  shows  that  the  affection  is 
resistant  to  most  of  them.  A  therapeutic  procedure  used  in 
very  many  cases  is  to  scrape  off  the  papillae  with  a  curette 
or  to  cut  them  off  with  a  pair  of  scissors.  This  treatment 
nearly  always  causes  the  affection  to  recur  in  a  few  days,  smce 
it  acts  as  an  irritant  which  stimulates  the  growth  of  the 
papillae.  The  use  of  cauteries  such  as  lactic  acid,  chromic 
acid,  silver  nitrate,  trichloracetic  acid,  etc.,  show^s  a  similar 
result,  because  of  which  they  are  unsuitable  for  treatment. 
They  increase  the  existing  irritation  and  besides  in  many  ca.-?e.s 
increase  the  dark  color. 

When  we  consider  that  black  tongue  has  been  thought  to  be 
of  parasit'c  origin,  it  is  understood  that  almost  all  of  the 
known  antiparasitic  remedies  have  been  used  but  always  with- 
out producing  any  considerable  effect  (bichorid  of  mercury, 
carbolic  acid,  boric  acid,  etc.). 

In  support  of  the  theory  that  black  tongue  is  an  hyi>erker- 
atosis  there  have  been  applied  horn-dissolving  remedies 
(salicylic  acid)  but  this  treatment  has  also  been  unsatisfactory, 
an  indirect  proof  for  the  untenableness  of  the  hyperkeratosis- 
theory. 

The  best  remedy  is  the  local  application  of  a  10  per  cent 
solution  of  hydrogen  peroxyd  which  destroys  directly  the  col- 
oring matter  by  the  influence  of  its  oxygen  (which  acts  in 
statu  nascendi).  The  remedy  must  be  applied  every  day  and 
sometimes  where  the  color  is  very  dark  two  applications  daily 
will  be  necessary. 

As  the  cause  of  black  tongue  is  always  a  slight  glossitis  or 
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Stomatitis  some  form  of  month  wash  should  be  used  (chlorate 
of  potassium,  boric  acid,  permanganate  of  potassium). 

The  patient  should  always  be  told  that  the  affection  is  very 
apt  to  recur,  especially  when  the  causes  of  the  affection  (use 
of  tobacco,  indigestion)   are  not  removed, 
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FIGURE  1. 

A.— Black  TonKue  I.  Paraffin  slWe  of  papilla  flliformls.  Van 
Gi«*n  stain.  Enlarged  220  times.  Tilc-8liape<l  epithelial  cell  on 
surface. 

B.— Black  Tongue  II.  Paraffin  slide  of  papilla  fiUformls.  Van 
Giesen  stain.  Enlarged  220  times.  Numerous  large  cocci  (SporesC?) 
Dessois  glossophy ton )  on  the  surface. 

C. — Same  specimen  as  B..  70  times  enlarged,  showing  two  papillae 
connected  with  epithelial  cells  at  their  base. 


FIGURE  2. 


Black  Tongue  I.  Caroline  F.,  aet.  22.  Syphilis  and  severe  mer- 
curial stomatitis.  After  a  local  application  of  chromic  acid,  devel- 
oped black  tongue  which  lasted  for  more  than  a  month  with  inter- 
missions. 
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FIGURE  3. 

Black    Tongue    II.     Christian    C.    aet.    70.      Progressive    bulbar 
paralysis  and  a  chronic  intermittent  black  tongue. 


FIGURE  t. 

Peter  C,  aet  23.     Syphilis  with  no  stomatitis.     Acute  case  of 
blacl(  tongue.  • 
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PAPILLOMA    OF    THE    LARYNX  IN  CHILDREN;   A 

FURTHER  CONSIDERATION  OF  THE 

SUBJECT.* 

By  J.  Payson  Clark,  M.  D., 

PHYSICIAN  FOR  DISEASES  OF  THJE  THROAT,  MASSACHUSETTS 
GENERAL   HOSPITAL. 

Three  years  ago  I  had  the  privilege  of  reading  a  paper  on 
th.is  subject  before  this  Association.  I  wish  now  to  report  the 
results  in  the  four  cases  which  were  then  incomplete,  to  re- 
port four  new  cases  and  to  review  the  literature  which  has 
appeared  in  the  past  three  years,  and,  in  the  light  of  more  ex- 
perience and  thought,  to  modify  somewhat  the  statement  which 
I  then  made  in  regard  to  its  treatment. 

In  reporting  the  subsequent  histories  of  cases  9,  10,  13  and 
14  in  my  first  paper,  I  will  begin  with  a  brief  resume  of  each 
case  as  they  were  then  reported.  , 

Case  9. — Boy,  6  years  old,  when  first  seen  in  February, 
1901,  with  symptoms  of  a  year's  duration.  Tracheotomy  for 
severe  dyspnea.  Papilloma  removed.  Eight  months  later, 
larynx  again  filled  with  growth.  Papilloma  again  removed. 
In  February,  1908,  larynx  free  from  growth  above  vocal  cords 
but  large  mass  below  glottis.  Nothing  done.  Seen  from  time 
to  time,  growth  diminishing.  In  October,  1904,  only  a  small 
growth  below  glottis,  growing  from  anterior  wall.  This  was 
the  condition  of  the  case  when  last  reported.  On  June  27, 
1905,  he  was  admitted  to  the  hospital  and,  under  ether  anes- 
thesia, a  small  growth  was  removed  from  the  larynx  through 
the  Killian  tube  spatula  and  a  small  mass  from  the  tracheal 
wall  through  the  tracheal  opening.  On  July  5th,  no  papilloma 
was  visible  in  larynx  or  trachea.  September  11th.  no  papil- 
loma. Tube  removed.  The  patient  reported  again  on  March 
17, 1906,  when  the  larynx  was  normal.  Under  ether  anesthesia 
the  fistula  left  by  the  tracheotomy  tube  was  dissected  out  and 
the  wound  sewed  up.    Recovery  was  uneventful. 

*Read  at  the  Congresa  of  the  American  Laryngological  Asso- 
ciation in  Montreal.  May,  1908. 
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Case  10. — George  W.,  9  years  old,  when  first  seen  in 
August,  1904,  with  history  of  hoarseness  for  six  months  and 
dyspnea  for  two  weeks.  Tracheotomy  performed.  Growth 
removed  in  September,  1904,  and  again  in  February,  1905. 
It  recurred  rapidly  and  further  operative  interference  was 
abandoned.  Such  was  the  state  of  the  case  when  I  reported  it. 
On  May  15,  1905,  the  record  says:  Papilloma  not  increased 
in  size  since  last  visit.  Rises  from  right  side  and  anterior 
commissure.  July  10th :  Papilloma  appears  smaller.  August 
28th :  Growth  about  the  size  of  half  a  split  pea  in  anterior 
commissure.  December,  1905:  The  same.  May  11,  1906: 
Papilloma  having  remained  quiescent  for  ten  months  it  was 
decided  to  remove  what  remains.  The  patient  was  etherized 
and  placed  in  the  Rose  position.  By  means  of  the  tube- 
spatula  a  good  view  of  the  larynx  was  obtained.  A  growth 
the  size  of  a  pea  was  seen  on  the  anterior  tracheal  wall  below 
the  vocal  cords  and  was  removed  with  alligator  forceps  and 
curette.  On  May  24th,  there  being  no  evidence  of  papilloma 
anywhere,  the  tracheotomy  tube  was  removed.  It  had  been 
worn  for  one  year  and  nine  months.  On  July  18,  1906,  the 
edges  of  the  tracheal  fistula  were  refreshed  by  dissecting  out 
the  scar  tissue  and  the  edges  brought  together  and  sutured. 
July  22,  1907 :  Larynx  free  from  papilloma,  vocal  cords  normal 
in  appearance,  voice  good.  Tracheotomy  wound  has  healed 
nicely. 

Case  13. — Nellie  S.,  aged  6,  entered  the  hospital  on  July 
5,  1904,  with  a  large  papilloma,  completely  hiding  the  glottis. 
Tracheotomy  was  done  and  on  September  26th  the  growth 
was  removed.  It  recurred  rapidly  and  over  a  greater  area 
than  before  the  operation.  Under  these  conditions  non-inter- 
ference was  decided  on.  Note  on  May  5,  1905 :  Large  papil- 
loma visible  through  tracheotomy  wound,  apparently  attached 
above.  No  change  in  larynx,  September  22nd :  Comes  in 
with  history  of  having  been  ill  with  pneumonia  since  June  28th. 
Papilloma  is  much  diminished.  None  visible  through  trach- 
eotomy wound.  Breathes  fairly  well  with  tube  closed  and  can 
speak  aloud.  Examination  of  chest  shows  dullness  and  dimin- 
ished breathing  over  lower  half  of  right  side,  front  and  back, 
slight  dullness  at  left  base  behind.  X-ray  showed  opaque 
shadow  from  fifth  space  to  base  of  right  lung  with  less  dense 
shadow  at  base  of  left  lung.  It  was  thought  that  there  was 
fluid  on  right  side  but  a  needle  was  inserted  with  negative 
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results.  The  patient's  general  condition  rapidly  improved  in 
the  hospital.  Her  temperature  became  normal  on  October 
4th  and  she  felt  perfectly  well.  She  was  discharged  relieved 
on  October  12tb. 

Diagnosis. — Thickened  pleura  and  chronic  bronchitis. 

On  November  10th  the  papilloma  had  increased  somewhat. 
and  her  general  condition  was  poor.  Her  temperature  was 
100,  pulse  160  and  respiration  40.  Physical  examination  of 
the  chest  gave  practically  the  same  condition  as  in  October. 
On  November  24th,  the  condition  on  the  right  was  about  as 
before,  but  in  the  left  axillary  line  there  was  a  dull  area  about 
2^  inches  in  diameter  with  fine  moist  rales.  Broncho-pneu- 
monia. The  patient  had  a  temperature  of  102,  chilly  feelings, 
poor  appetite,  pa  n  in  back  and  sides  on  cough,  which  was 
frequent.  The  temperature  dropped  to  normal  on  night  of 
the  24th  and  remained  so.  The  sputum  at  this  time  was  large 
in  amount,  containing  a  few  influenza  bacilli,  many  pneumo- 
cocci,  some  in  long  chains,  all  extracellular,  and  many  other 
bacteria  but  no  bacilli  of  tuberculosis.  On  November  29th 
she  was  discharged  "relieved."  The  diagnosis  was  croupous 
pneumonia.  She  died  at  home  on  February  12,  1906.  A  letter 
from  the  family  physician,  dated  June  16,  1906,  contains  the 
following :  "The  condition  of  Nellie  S.  during  last  few  weeks 
was  one  of  exhaustion  and  pyemia.  She  took  little  nourish- 
ment, vomited  more  or  less  and  raised  through  tube  large 
quantities  of  fetid  pus,  as  much  as  four  ounces  at  a  coughing 
spell.  She  complained  of  some  pain  in  region  of  heart  during 
cough.  She  had  not  been  able  to  lie  down  for  a  number  of 
months.  Sputum  showed  no  tubercle  bacilli  after  repeated 
examinations  during  last  few  months  although  tuberculosis 
is  in  her  immediate  family." 

■  Case  14. — Jennie  M.  C,  age  2  years,  was  admitted  .\ugfust, 
1904,  on  account  of  increasing  hoarseness  and  dyspnea.  An 
examination  showed  the  larynx  almost  filled  with  papilloma. 
Tracheotomy  was  done  and  in  October  the  growth  was  thor- 
oughly removed.  In  February,  1905,  the  larynx  was  again 
full  and  it  was  decided  not  to  attempt  further  removal.  On 
September  8th  papilloma  was  seen  presenting  at  the  tracheal 
opening  as  well  as  in  the  larynx.  On  January  19,  1906,  while 
changing  the  tube,  the  child  was  nearly  asphyxiated  by  the 
closing  of  the  tracheal  opening  by  a  papilloma.  .\  portion  of 
this  growth  was  removed.    On  March  1st  a  small  papilloma, 
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springing  from  the  tracheal  wall  was  removed  through  the 
tracheal  opening.  On  May  21st  the  growth  had  diminished. 
On  July  9th  the  remaining  growth  was  removed  through  a 
Kierstein  autoscope. 

February  13,  1907. — Very  small  papilloma,  1  to  2  mm.  in 
diameter  on  anterior  portion  of  left  vocal  cord. 

February  18th. — A  small  papilloma  removed  with  snare 
through  tracheal  opening. 

April  10th. — Growth  on  cord  nearly  disappeared.  No  re- 
currence in  trachea.    Tracheotomy  tube  left  out. 

September  25th. — Growth  has  gone.  Left  vocal  cord  slight- 
ly reddened  at  site  of  growth. 

In  April,  1908,  the  larynx  being  normal  in  appearance  the 
patient  was  admitted  to  the  hospital,  the  tracheal  fistula  dis- 
sected out  and  the  wound  sutured. 

Since  the  above  cases  were  first  reported  there  have  been 
four  other  cases  in  the  Massachusetts  Hospital  throat  clinic 
which  I  will  report: 

Case  15, — Alphocena  M.,  girl,  age  6,  was  first  seen  on  Jan- 
uary 10th,  1905.  She  had  convulsions  a  year  before  and  lost 
her  speech  a  few  days  after.  Speaks  now  only  in  a  whisper. 
The  larynx  appeared  to  be  two-thirds  full  of  papilloma.  On 
January  14th  a  small  piece  was  removed.  On  February  11th 
the  growth  was  seen  to  have  an  extensive  base  but  no  large 
pieces.  There  is  no  record  after  this  and  a  letter  written  to 
the  parents  on  March  11,  1908,  was  returned  stamped  by  the 
post  office  authorities,  "Removed,  address  unknown." 

Case  16. — Herbert  H.,  age  10,  came  to  the  clinic  on  March 
14,  1905,  with  the  history  of  hoarseness  and  slight  cough  for 
a  year.  On  examination  a  papilloma  was  seen  apparently  pro- 
truding from  the  left  ventricle  and  a  smaller  one  in  the  an- 
terior commissure.  On  March  21st  the  Hooper  laryngeal 
curette  was  passed  twice  but  no  growth  obtained.  On  April 
13th  there  was  no  material  change  in  the  size  of  the  papilloma. 
On  May  25th  the  growth  had  nearly  disappeared  and  the  voice 
was  fairly  loud.  The  patient  was  written  to  in  March.  1908, 
and  the  following  reply  received:  "The  boy's  throat  has  been 
very  well  since  the  last  visit.  He  has  grown  rapidly  and 
Dr.  B.,  our  local  doctor,  thinks  he  has  outgrown  the  trouble." 

Case  17. — Annie  F.,  age  7,  was  seen  in  August,  1906. 
There  was  a  history  of  mouth-breathing,  choking  at  night 
and  inspiratory  stridor.     The  patient  was  aphonic  and  there 
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was  marked  supraclavicular  retraction  on  inspiration  which 
was  whistling.  An  examination  showed  a  large  papilloma  on 
the  right  cord,  causing  marked  obstruction.  Tracheotomy  was 
advised.  The  patient  did  not  return  and  a  letter  sent  on 
March  11,  1908,  to  the  address  given  was  returned  stamped 
"unclaimed." 

Case  18. — Charles  B.,  age  3,  was  seen  first  on  Mary  22, 
1907,  with  the  history  of  having  lost  his  voice  eight  months  be- 
fore. The  laryngeal  obstruction  was  sufficient  to  cause 
aphonia  and  dyspnea.  Examination  showed  a  large  mass 
growing  from  both  sides  of  the  larynx.  On  May  24th  I  per- 
formed tracheotomy  and  the  patient  was  discharged  on  the 
31st,  wearing  the  tube.  After  over  three  months  of  waiting, 
the  papilloma  remaining  apparently  the  same  size,  the  patient 
was  etherized  on  September  6th  and  as  much  as  possible  of 
the  growth  removed  with  alligator  forceps  by  direct  laryngo- 
scopy. On  September  30th  an  examination  under  ether 
anesthesia  with  the  tube  spatula  showed  a  very  small  growth 
remaining  on  the  right  side  of  the  larynx.  An  examination 
on  March  23,  1908.  in  the  same  manner,  showed  the  larynx 
absolutely  free  from  papilloma.  The  tracheotomy  tube  was 
removed  and  the  tracheal  fistula  will  be  closed  after  waiting 
two  or  three  months  to  be  sure  that  there  is  no  recurrence. 

The  outcome  in  case  14  adds  one  more  death  in  the  group 
first  reported,  making  five  fatal  cases  out  of  the  ten  in  whom 
tracheotomy  was  done.  The  fatal  termination  in  this  case  does 
not  alter  my  belief  that  the  method  pursued  was  the  right  one. 
If  the  growth  had  been  removed  at  first  without  preliminary 
tracheotomy  and  there  had  been  no  occurrence  at  the  time 
requiring  an  emergency  tracheotomy,  the  growth  recurred  so 
rapidly  and  extensively  that  tracheotomy  would  have  eventual- 
ly been  necessary.  If  the  growth  had  been  removed  by 
laryngo-fissure  there  is  no  reason  to  believe,  from  the  history 
of  similar  cases,  that  there  would  not  have  been  an  equally 
rapid  recurrence.  It  is  obvious,  however,  that  children  wear- 
ing tracheotomy  tubes  should  have  good  home  care.  The 
parents  should  be  instructed  in  the  care  of  the  tube  and  in 
reasonable  precautions  against  catching  cold  and  that  measles 
should  be  guarded  against  as  particularly  dangerous. 

It  hardly  seems  necessary  to  speak  of  the  advantages  of  a 
preliminary  over  an  emergency  tracheotomy.  In  the  former 
the  site  of  the  incision  is  carefully  chosen  and  each  step  of  the 
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Operation  is  done  in  a  thoroughly  surgical  manner,  while  in 
the  latter  the  importance  of  opening  the  trachea  as  soon  as 
possible  makes  a  careful  dissection  impossible.  John  Rogers 
has  said  something  about  tracheotomy  which  I  shall  quote 
later. 

Cases  15  and  16  illustrate  the  type  of  case  which  gets  well 
without  tracheotomy  after  one  removal  of  the  growth.  In 
these  cases  the  papilloma  was  evidently  in  a  retrogressive  con- 
dition. In  fact  case  16  may  be  said  to  have  recovered  without 
treatment,  since  the  one  attempt  to  remove  the  growth  failed. 
Although  case  15  is  incomplete  it  seems  fair  to  assume  from 
the  diminution  in  the  growth  in  the  month  between  the  first 
and  last  examination  that  this  papilloma  disappeared  without 
further  treatment  in  the  same  way  that  those  in  case  16  did. 
A  bad  prognosis  in  case  17  without  treatment  seems  perfectly 
reasonable.  Case  18  illustrates  well  a  successful  result  of 
tracheotomy  and  the  removal  of  the  growth  later  when  it  had 
ceased  to  increase. 

The  literature  of  this  subject  during  the  past  three  years 
contains  some  interesting  and  valuable  articles.  A.  Neubauer 
reports  five  cases  on  which  he  operated,  three  after  a  prelim- 
inary tracheotomy  and  two  without.  Four  of  these  cases 
were  cured  and  one  died.  This  case,  a  girl  of  two  years  of  age, 
had  treacheotomy  for  dyspnea.  The  papilloma  was  removed 
two  weeks  later.  After  five  weeks  the  child  had  measles  fol- 
lowed by  bronchitis  and  bronchopneumonia  to  which  she  suc- 
cumbed. One  case,  a  girl  of  3  years,  had  had  laryngo-fissure 
a  year  before,  followed  in  six  months  by  hoarseness  and  dysp- 
nea, caused  by  a  recurrence  of  the  growth.  This  patient 
wore  the  tube  for  over  two  and  a  half  years.  The  other 
tracheotomized  patient  wore  the  tube  a  year  and  a  half.  A 
boy,  age  not  mentioned,  had  a  papilloma  on  the  right  vocal 
cord,  causing  aphonia.  This  was  removed  without  tracheot- 
omy and  three  months  later  the  larynx  was  still  free  from 
growth.  A  girl  of  three,  with  hoarseness  for  a  year  and  dysp- 
nea for  two  weeks  had  a  papilloma  on  the  left  vocal  cord, 
size  of  a  bean.  This  was  removed  without  tracheotomy  and 
the  patient  discharged  in  two  weeks  relieved.  Neither  of 
these  cases  can  be  considered  complete  as  in  neither  has  suf- 
ficient time  elapsed  to  warrant  assurance  of  non-recurrence. 
Neubauer  removed  the  papilloma  in  all  these  cases  with  the 
modified  Lori  catheter,  an  instrument  with  which   it  would 
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seem  to  be  impossible  to  effect  a  thorough  removal  of  the 
growth,  except  by  a  happy  chance. 

Koelreutter  re{)orts  a  case  in  which  he  thinks  the  adminis- 
tration of  iodid  of  potash  in  small  doses  caused  the  disappear- 
ance of  the  papilloma  when  it  had  recurred  once  after  removal. 
It  does  not  seem  reasonable  to  draw  any  conclusions  from  one 
case  when  we  know  that  papilloma  sometimes  disappears  with- 
out treatment. 

Garel  re|K>rts  two  cases  operated  on  through  Killian's  tube 
spatula  without  previous  tracheotomy.  Both  cases  exhibited 
marked  dyspnea  and  tracheotomy  instruments  were  ready. 
One  case  was  operated  on  four  times  in  eighteen  days  and 
the  child  discharged  five  days  after  the  last  operation  with  the 
larynx  free.  In  the  other  case  there  was  an  attack  of  suffoca- 
tion the  night  after  the  first  operation  for  which  intubation 
was  done.  This  child  was  operated  on  three  times  in  nine 
days  then  operative  interference  was  interrupted  on  account 
of  an  attack  of  rheumatic  fever.  Neither  of  these  cases  are  of 
value  statistically  because  reported  too  early. 

McCreary  reported  the  case  of  a  girl  2 5^  years  old  in 
which  mtubation  gave  no  relief,  in  fact  the  condition  was 
worse.  Tracheotomy  was  done  and  the  child  is  still  wearing 
the  tube. 

In  discussing  this  case  John  Rogers  said  that  a  high  trache- 
otomy with  a  long  curved  tube  was  very  liable  to  make  a 
"spur"  behind  or  a  stricture  if  the  opening  was  made  to  one 
side.  If  the  wound  is  medial  and  not  too  high  the  chance 
of  stricture  is  slight.  Everything  depends  on  where  the  in- 
cision is  made.  This  is  a  strong  argument  against  an  emer- 
gency tracheotomy.  In  not  one  of  my  cases  was  there  the 
slightest  evidence  of  a  tracheal  stricture.  Rogers  reported 
that  in  one  case  he  had  opened  the  larynx  and  trachea  and 
cut  through  the  hyoid  bone,  excising  all  the  papillomata  and 
then  put  in  an  intubation  tube  and  sewed  the  wound  up  tight. 
He  does  not  mention  how  long  the  intubation  tube  was  kept 
in  or  the  condition  of  the  voice  afterwards.  This  operation 
had  been  done  nearly  a  year  before  and  there  had  been  no  re- 
currence. He  expressed  the  opinion  that  recurrence  was 
probably  due  to  deficiency  of  excision.  It  is  surprising  that 
he  could  make  such  a  statement  as  this  on  the  strength  of  one 
case  in  the  light  of  the  literature  of  this  subject. 

Logan  Turner  showed  before  the  Laryngological  Society 
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of  London  the  larynx  of  a  boy,  aged  10,  who  died  suddenly 
while  eating,  apparently  choking  to  death.  He  had  hoarse- 
ness but  no  history  of  dyspnea  or  choking  before.  Almost  the 
whole  larynx  above  the  glottis  was  filled  with  papilloma. 

Wingrave  is  inclined  to  consider  laryngeal  irritation  due 
to  mouth-breathing  caused  by  the  presence  of  adenoids,  a  fact- 
or in  pathogeny.  He  states  that  papillomata  have  been  re- 
ported not  only  as  co-existing  with  adenoids  but  as  having 
spontaneously  disappeared  after  the  removal  of  the  latter.  The 
writer  is  obliged  to  disagree  with  this  statement.  While  he 
has  had  cases  in  which  adenoids  were  present  and  were  re- 
moved before  the  papilloma  was  touched,  it  has  never  been  his 
good  fortune  to  see  any  diminution  of  the  papilloma  following 
this  operation  or  to  find  any  such  cases  reported  in  literature. 

Baumgarten  has  published  an  interesting  and  instructive 
article  which  I  shall  quote  rather  freely  because  his  conclu- 
sions coincide  closely  with  my  statements  made  three  years 
ago  and  with  my  present  position  on  the  subject.  He  pro- 
pounds an  interesting  theory  as  to  the  etiology  of  papilloma 
in  adults  which  I  will  not  go  into  as  it  is  not  germane  to  the 
subject  of  this  paper.  He  suggests  the  possibility  of  a  gon- 
orrheal discharge  from  the  mother  at  birth  being  a  factor  in 
etiology.  As  another  factor  he  mentions  bad  hygienic  sur- 
roundings. He  also  states  that  blonds  are  more  susceptible 
than  brunettes  and  that  adenoids  stand  in  no  causative  rela- 
tion. There  comes  a  time,  he  says,  with  every  child  who  has 
papilloma  when  the  power  of  the  papilloma  to  recur  after 
operation  ceases.  In  rare  cases  it  ceases  after  the  first  opera- 
tion. In  most  cases,  on  the  other  hand,  it  loses  this  power  only 
after  months  or  years  and  it  is  immaterial  whether  one  op- 
erates endolaryngeally  or  by  laryngo-fissure  and  removes  most 
carefully  the  minutest  growths  and  destroys  the  base.  He  says 
further  that  all  cases  that  have  measles  die  of  pneumonia.  It 
is  my  own  opinion  that,  while  measles  is  a  very  grave  com- 
plication, it  is  not  necessarily  fatal.  Case  4,  in  my  series,  re- 
covered from  pneumonia  following  measles.  Baumgarten 
keeps  the  tube  in  for  six  months  after  the  larynx  is  free.  He 
advises  tracheotomy  for  children  under  10  years  of  age  even 
when  dyspnea  is  slight,  recognizing  the,  disadvantages  of  an 
emergency  tracheotomy.  After  tracheotomy  one  can  operate 
unhampered  by  any  thought  of  any  interference  with  the  res- 
piration.    Children  who  are  tracheotomized  bear  the  opera- 
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tion  better.  Hygienic  surroundings,  nutrition  and  age  affect 
the  prognosis.  In  children  under  6  years,  if  symptoms  of  suf- 
focation are  present  or  come  on  during  examination,  trache- 
otomy is  done. 

A  case  reported  by  B.  Robinson  illustrates  the  evil  of  not 
leaving  the  tracheotomy  tube  in  until  one  can  be  reasonably 
sure  that  there  will  be  no  recurrence.  A  girl  of  5  years  had 
tracheotomy  on  account  of  cessation  of  respiration  during 
examination  on  March  19,  1904.  The  papilloma  was  removed 
in  two  operations  and  the  tube  removed  a  week  after  the  sec- 
ond operation.  The  patient  returned  on  May  14th  with  severe 
dyspnea  for  which  she  had  to  be  intubed.  The  growths  were 
removed  intralaryngeally  in  July.  On  August  27th  the 
tracheotomy  wound  had  to  be  reopened  and  the  tube  inserted. 
In  September  thyrotomy  was  done,  the  growths  removed  with 
scissors  and  the  base  cauterized.  The  tracheotomy  tube  was 
removed  in  fixe  days.  In  January,  1905,  the  papilloma  had 
recurred  and  was  partially  removed  intralaryngeally.  In  Feb- 
ruary laryngotomy  was  again  done  for  suffocation.  The  tube 
was  removed  in  a  few  weeks.  The  patient  was  admitted  to 
the  hospital  in  June  with  bronchopneumonia.  She  recovered 
from  this  disease  but  the  larynx  was  found  to  again  contain 
papillomata.  These  were  removed  intralaryngeally  from  time 
to  time.  An  intubation  tube  was  occasionally  inserted  for 
dyspnea.  During  1906  the  growths  were  removed  nine  times, 
the  last  being  in  November.  Breathing  became  bad  in  Decem- 
ber and  she  died  suddenly  on  January  2,  1907,  of  suffocation 
before  relief  could  be  given,  nearly  three  years  after  the  case 
was  first  seen.  One  cannot  help  feeling  that  if  the  tracheotomy 
tube  had  been  left  in  uninterruptedly  and  no  attempt  at  re- 
moval made  until  the  papilloma  had  evidently  ceased  to  g^ow 
the  event  might  have  been  a  different  one. 

Van  den  Wildenberg  reports  two  cases,  17  and  18  months 
old  respectively,  operated  on  through  the  KilHan  tube  spatula. 
These  cases  are  interesting  on  account  of  the  youth  of  the 
patients,  but  are  too  recent  to  be  of  value  otherwise. 

Zuppinger  advises  intubation  instead  of  tracheotomy  when 
interference  for  dyspnea  is  called  for.  His  preference  does 
not  seem  well  taken  because  of  the  many  cases  in  which  the 
papilloma  grows  so  high  in  the  larynx  that  it  would  obstruct 
an  intubation  tube,  but  no  less  because  the  presence  of  the 
tube  would  act  as  an  irritant  to  stimulate  the  papillomatous 
growth. 
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Ferreri  favors  laryngo-fissure  for  papilloma  even  in  adults. 

He  reports  cases,  two  adults  and  one  child.  It  seems  very 
strange  that  anyone  can  still  advocate  this  operation.  In  T. 
J.  Harris's  case,  reported  before  this  association  in  1905  and 
1906,  in  which  the  removal  of  a  fibroma  from  the  larynx  of 
a  child  by  laryngo-fissure  was  followed  about  a  year  later  by 
the  growth  of  a  papilloma,  the  second  laryngo-fissure  for  the 
removal  of  this  growth  was  more  justifiable  than  in  the  ordi- 
nary case  of  papilloma.  But  even  in  this  case  I  should  have 
been  inclined  to  proceed  as  in  any  case  of  papilloma. 

As  to  the  cases  which  C.  G.  Coakley  reported  before  this 
association  a  year  ago,  he  said  himself  that  they  were  too  re- 
cent to  tell  whether  there  would  be  a  recurrence  or  not.  Con- 
sequently it  must  be  admitted  that  his  results  as  then  reported 
cannot  be  considered  as  proof  that  one  would  be  justified  in 
operating  without  previous  tracheotomy  in  every  case.  I 
think  that  he  would  admit  that,  at  least  in  cases  where  dysp- 
nea was  marked,  preliminary  tracheotomy  is  the  safe  pro- 
cedure. 

What  has  been  added  to  our  knowledge  of  this  subject  dur- 
ing the  past  three  years?  As  to  the  etiology  and  pathology, 
practically  nothing.  Wingrave's  suggestion  of  the  presence 
of  adenoids  as  a  causative  factor  seems  to  lack  sufficient  sup- 
port to  be  worthy  of  consideration.  Baumgarten's,  that  a  gon- 
orrheal discharge  from  the  mother  at  birth  may  be  an  etiologic 
factor,  is  obviously,  for  many  reasons  a  difficult  question  to 
investigate  satisfactorily.  That  bad  hygienic  surroundings 
favor  this  affection  is  certainly  borne  out  by  its  comparative 
rarity  in  the  children  of  well-to-do  parents.  Wingrave  states 
that  papilloma  is  found  more  frequently  in  the  anterior  half 
of  the  larynx.  In  nine  of  my  cases  it  is  stated  that  the  papil- 
loma sprang  from  somewhere  in  the  anterior  of  the  larynx,  but 
was  limited  to  that  region  in  only  five  of  these.  In  five  cases 
the  site  was  one  or  both  sides  of  the  larynx  and  in  three  others 
the  site  is  not  definitely  stated.  In  one  case  the  papillomata 
grew  from  the  interarytenoid  space  as  well  as  from  other  parts 
of  the  larynx.  On  the  whole  my  experience  bears  out  this 
statement  of  Wingrave's. 

Treatment. — In  treating  these  cases  our  aim  is  to  get  rid 
of  the  papilloma  in  the  shortest  time  and  with  the  least  risk 
to  the  patient.  Secondary  desiderata  are  that  the  voice  should 
not  be  impaired  and  that  there  should  be  (in  girls  at  least)  no 
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external  scar.  It  is  plain  to  any  one  who  has  studied  this 
subject  that  no  one  method  of  treatment  is  applicable  to 
every  case.  How,  then,  should  one  decide  in  a  given  case 
what  method  to  pursue?  The  operation  of  laryngo-fissure  I 
dismiss  at  once  as  never  applicable  to  the  treatment  of  thi6 
affection.  The  first  question  then  which  confronts  one  on 
seeing  a  case  for  the  first  time  is  shall  we  do  a  preliminary 
tracheotomy?  Mackenzie  advises  tracheotomy  as  soon  as 
complete  aphonia  is  present.  Garel  operates  without  trach- 
eotomy even  when  marked  dyspnea  exists.  Others  take  posi- 
tions between  these  extremes.  I  stated  in  my  first  paper  that 
"these  growths  will  not  yield  to  any  form  of  treatment  which 
has  been  attempted,  however  radical,  until  their  period  of  ac- 
tive growth  has  passed"  or,  in  other  words,  until  they  have 
lost  their  power  of  reproduction.  The  age  of  the  patient  of- 
fers us  little  if  any  assistance  in  deciding  whether  the  papil- 
loma is  still  growing  and  has  not  lost  its  power  of  reproduction 
or  whether  it  is  in  a  quiescent  state  and  will  not  recur  if  re- 
moved. 

If,  therefore,  a  case  is  seen  before  dyspnea  has  developed, 
a  careful  record  should  be  made  of  the  site  and  size  of  the 
growth  and  the  patient  should  be  kept  under  observation  for 
a  few  weeks.  If  in  that  time  there  is  no  increase,  removal 
without  preliminary'  tracheotomy  may  be  attempted.  The 
various  instrurnents  used  for  operating  with  the  aid  of  the 
laryngeal  mirror  must  now  give  place  to  straight  instruments 
and  direct  vision.  This  is  obtained,  under  general  anesthesia, 
the  Jackson  laryngeal  speculum,  the  Killian  tube-spatula  or 
the  Kierstein  autoscope.  I  have  had  less  experience  with  the 
first-mentioned  instrument  than  with  the  other  two,  but  find 
it  offers  distinct  advantages  where  it  can  be  used,  not  the 
least  of  these  being  the  better  illumination.  For  ver\'  small 
children,  the  Killian  instrument  is  best  on  account  of  its  size. 
After  one  of  these  instruments  is  introduced  the  larynx  is 
sprayed  with  a  1  per  cent  solution  of  cocain  to  quiet  the  laryn- 
geal reflex.  Tracheotomy  instruments  should  be  ready  for 
emergency.  Great  care  should  be  exerted  in  removing  the 
papilloma  not  to  wound  the  mucous  membrane,  as  any  such 
trauma  may  be  the  site  of  a  new  papilloma.  The  advisability 
of  operating  without  a  previous  tracheotomy  in  cases  where 
there  is  dyspnea  must  be  largely  a  matter  of  judgment  in  the 
individual  case.     If  only  a  short  time  has  elapsed  since  the 
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first  symptom  and  dyspena  is  already  present,  showing  a  rapid 
growth,  a  preliminary  tracheotomy  should  be  done.  When  the 
dyspnea  is  marked,  or  when  without  marked  dyspnea,  the 
growth  is  found  to  fill  more  than  half  the  glottis,  tracheotomy 
should  also  be  done  before  any  attempt  at  removal  is  made. 
After  tracheotomy  the  papilloma  should  not  be  removed  at 
once  but  the  larynx  should  be  examined  from  time  to  time  to 
determine  if  the  papilloma  is  growing  or  not.  If,  after  a  rea- 
sonable time,  usually  a  number  of  weeks,  there  is  no  apparent 
increase  the  papilloma  may  be  removed.  If  it  recurs  the  op- 
erator should  again  wait  until  it  has  apparently  ceased  to  grow 
before  attempting  a  second  removal.  Repeated  operations  at 
short  intervals  are  inadvisable  not  only  because  they  are  use- 
less when  the  papilloma  is  still  growing  but  also  because  they 
appear  to  stimulate  the  growth.  While  a  cure  is  possible  in 
a  large  number  of  cases  by  simple  tracheotomy  and  time,  as 
some  of  my  cases  show  and  as  shown  in  a  series  of  cases  re- 
ported by  G.  Hunter  Mackenzie,  quoted  in  my  first  paper, 
removal  of  the  papilloma  when  it  has  become  quiescent  hastens 
the  cure  and  shortens  the  time  of  wearing  the  tube.  Apart 
from  the  curative  value  of  tracheotomy  there  can  be  no  ques- 
tion that  it  makes  the  subsequent  removal  of  the  growth  ea'sier 
and  safer.  The  risk  of  bronchopneumonia  following,  imme- 
diately or  eventually,  tracheotomy  is  a  real  one.  But  in  the 
case  of  a  large  and  rapidly  growing  papilloma  or  of  a  papilloma 
recurring  rapidly  after  a  removal  without  tracheotomy,  this 
operation  offers  the  only  alternative  to  suffocation.  Intuba- 
tion I  consider  inadvisable  in  any  case  for  reasons  already 
stated.  Proper  hygiene  undoubtedly  lessens  very  much  the 
dangers  of  bronchial  complications.  The  home  surroundings 
of  the  child  should  be  very  carefully  considered.  I  feel  con- 
fident that  the  outcome  in  two  of  my  cases  would  have  been 
different  if  the  patients  had  had  better  home  care.  On  the 
other  hand  I  am  inclined  to  believe  that  the  presence  of  laryn- 
geal papilloma  alone  makes  the  child  more  than  ordinarily 
susceptible  to  bronchial  troubles. 

The  total  length  of  time  which  the  tube  has  to  be  worn 
varies  very  much.  Among  my  cases  the  shortest  time  was 
ten  months,  the  longest  time  was  four  years  and  seven  months. 
The  shortest  time  between  removing  the  tube  and  closing  the 
tracheal  fistula  was  two  months  and  the  longest  time  was  one 
year.     It  is  not  necessary  to  leave  the  tube  in  long  after  the 
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papilloma  has  disappeared,  l>ecause  after  the  tube  has  been 
worn  a  few  months  a  fistula  is  formed  which  will  remain  open 
until  closed  by  operation,  so  that  a  tul)e  can  be  readily  rein- 
serted should  it  become  necessary  on  account  of  recurrence. 
No  fixed  rule  can  be  laid  down  as  to  the  length  of  time  which 
should  elapse  between  the  disappearance  of  the  papilloma  and 
the  closing  of  the  tracheal  fistula.  I  am  inclined  to  make  the 
inter\'al  at  least  six  months.  The  voice  is  normal  in  all  my 
cured  cases. 
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THE    DIAGNOSIS    OF   THE    OTITIC   BRAIN 
ABSCESS.* 

By  Dr.  Theodor  Heimann, 

WARSAW. 

Translated  with  special  permission  of  the  author, 

By  Dr.  Henry  Horn, 

bonn,  germany. 

The  relatively  satisfactory  and  encouraging  therapeutic  re- 
sults which  have  already  been  achieved  in  such  a  grave  condi- 
tion as  brain  abscess,  have  prompted  surgeons,  but  more  espec- 
ially aurists,  of  every  civilized  land  to  be  ever  on  the  outlook 
for  any  new  or  improved  methods  which  could  contribute  to 
an  early  diagnosis  or  a  better  operative  technic. 

Notwithstanding  all  previous  endeavors,  it  often  happens 
that  the  abscess  is  first  discovered  at  the  autopsy.  Every  prac- 
tical surgeon  can  testify  to  the  chagrin  which  one  feels  and  the 
unjust  reproaches  which  one  heaps  on  himself  under  such  cir- 
cumstances, and  on  the  other  hand  the  real  satisfaction  one 
feels  if  he  has  been  successful  in  recognizing  and  operating 
on  a  brain  abscess  in  time.  He  thereby  saves  the  life  of  the 
patient,  who  was  unquestionably  condemned  to  death,  and  his 
mental  and  spiritual  welfare  are  advanced  as  well. 

It  cannot  be  denied  that  a  marked  advancement  in  this  field 
of  research  can  be. shown,  and  that,  through  a  proper  appre- 
ciation of  the.  symptoms  and  a  careful  analysis  of  the  same, 
better  results  than  formerly  are  now  obtained. 

The  causes  of  a  false  or  delayed  diagnosis  of  a  brain  abscess 
of  otitic  origin  are  various.  Every  intracranial  complication, 
which  has  its  origin  in  a  purulent  otitis,  may  make  its  appear- 
ance in  a  sharply  defined  and  easily  diagnosed  picture.  For 
certainty  of  diagnosis  however,  a  fully  developed  symptom 
complex  is  necessary.  Let  the  contours  of  the  picture  be  some- 
♦Schwartze's  Jubilee  Number,  Arch,  fiir  Ohrenhellkunde,  Band  73. 
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what  indefinite  or  in  places  effaced,  then  the  diagnosis  amounts 
to  probability  only. 

Many  symptoms  which  one  attributes  to  a  brain  abscess  be- 
long |>erhaps  to  a  complicating  meningitis.  When  we  reflect 
how  intimately  in  the  course  of  their  development,  the  com- 
plications are  intertwined,  and  how  the  symptoms  of  ear  dis- 
eases, functional  nerve  disturbances  and  other  brain  diseases 
can  closely  simulate  this  condition,  we  are  prepared  to  extract 
a  diagnosis  from  inexplicable  inconsistencies. 

So  great  a  master  as  Schwartze  was  uncertain  of  a  diagnosis 
which  seemed  to  lie  between  an  abscess  of  the  temporal  region 
and  a  meningitis.  The  autopsy  proved  it  to  be  a  cerebellar 
abscess.  Kuhn  mentions  a  case  where  all  the  symptoms  and 
especially  the  history  of  aphonia,  pointed  to  a  temporal  lobe 
abscess  of  the  left  side.  Instead,  the  operation  and  subsequent 
autopsy  laid  bare  a  diffuse  meningitis.  Panse  observed  a  some- 
what similar  case.  Not  infrequently  the  symptoms  speak  for 
an  abscess  in  the  cerebrum,  the  autopsy  proving  it  to  be  in  the 
cerebellum. 

The  great  variations  and  the  commonly  latent  course  of  a 
brain  abscess  make  the  diagnosis  often  very  difficult  or  even 
impossible.  The  greatest  difficulty  is  experienced  in  those 
cases  in  which  the  latent  period  is  complicated,  the  initial  symp- 
toms very  slight,  and  the  end  stage  comes  on  very  quickly  and 
follows  a  rapid  course. 

One  often  meets  with  patients,  who  because  of  an  exacer- 
bation of  an  acute  or  chronic  ear  inflammation,  have  certain 
symptoms  which  seemingly  have  no  connection  with  brain  in- 
volvement. The  origfinal  disease  disappears  entirely,  or  is  so 
much  better  that  the  patient  thinks  himself  well  and  returns 
to  his  ordinary  occupation.  He  is  aflFected  now  and  then  with 
seemingly  unimportant  symptoms,  perhaps  a  slight  headache, 
upon  which  he  lays  no  great  weight  and  seeks  no  professional 
advice.  If,  however,  he  does  consult  a  physician,  the  symp- 
toms are  generally  made  light  of,  or  not  correctly  interpreted. 

.As  an  example  of  such  a  course,  two  cases  are  reported  A 
soldier  who  had  passed  through  an  attack  of  middle  ear  dis- 
ease was  discharged  from  the  hospital  as  cured.  Two  weeks 
later  he  suddenly  died.  The  autopsy  revealed  an  abscess  of 
the  temporal  lobe  the  size  of  a  hen's  tg^.  In  the  second  case, 
a  soldier  who  after  33  days'  treatment  was  about  to  be  dis- 
charged cured,  suddenly  developed  symptoms  of  acute  men- 
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ingitis  and  died  in  a  few  hours.  The  autopsy  showed  a  large 
left  sided  cerebellar  abscess  which  had  emptied  into  the  cranial 
cavity. 

In  10  per  cent  of  cerebellar  abscesses,  Okada  found  that  the 
patient  died  before  any  indication  of  intracranial  complication 
had  been  found.  In  14  per  cent  the  symptoms  were  hidden 
by  complications  of  an  otitic  origin,  so  that  often  only  the  latter 
were  diagnosticated.  In  about  42  per  cent  the  diagnosis  was 
impossible  on  account  of  other  intracranial  complications,  such 
as  sinus  phlebitis,  leptomeningitis,  and  cerebral  abscess  which 
directly  or  indirectly  were  associated  with  the  abscess  in  the 
cerebellum.  Small  abscesses  in  the  cerebral  hemispheres  can 
cause  marked  symptoms  only  when  they  are  in  immediate 
proximity  to  the  motor  area,  or  near  enough  to  have  an  in- 
direct influence  on  it  or  upon  some  of  the  basal  ganglia. 

Not  only  may  small  abscesses  remain  latent,  but  also,  as  is 
well  known,  an  abscess  of  the  frontal  lobe  may  reach  an  enor- 
mous size  and  be  quiescent  for  a  long  time  before  any  symp- 
toms appear  which  give  rise  to  a  suspicion  of  its  presence. 
Even  in  the  temporal  lobe,  the  presence  of  an  abscess  makes 
itself  known  only  when  its  volume  has  so  enlarged  that  a 
mechanical  disturbance  in  the  skull  cavity  takes  place.  The 
expanding  mass  causes  a  retarding  movement  on  the  blood 
stream  within  the  cranial  cavity,  which  is,  as  a  general  rule, 
characterized  by  pressure  symptoms. 

In  three-quarters  of  the  cases,  fortunately,  we  can  make  an 
early  and  correct  diagnosis,  if  we  associate  the  brain  symptoms, 
which  are  in  themselves  not  characteristic  but  appear  in  other 
brain  affections  as  well,  with  some  pyogenic  process  which  has 
preceded.  Thus  we  must  not  overlook  an  existing  or  a  pre- 
ceding ear  discharge  which  may  be  the  cause  of  the  brain 
absce:ss. 

In  every  case  therefore,  where  brain  symptoms  appear  or  a 
suspicion  of  the  same  is  at  hand,  the  present  or  past  diseased 
condition  of  the  organs  of  hearing  must  be  thoroughly  inves- 
tigated. 

Facts  which  should  be  considered  as  important  circumstantial 
evidence  may  be  stated  as  follows: 

1.  Diseases  of  the  central  cranial  fossa  usually  lead  to  an 
abscess  in  the  temporal  lobe,  seldom  to  abscess  in  other  parts 
of  the  brain. 
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a.  Diseases  in  the  territory  of  the  posterior  cranial  fossa 
lead  usually  to  an  abscess  in  the  cerebellum. 

3.  Cranial  bone  disease  may  often  be  the  causal  factor  of  a 
brain  abscess;  diseases  of  the  tympanic  mucous  membrane, 
rarely. 

.  4.  Men  are  more  commonly  aflFected  than  women  in  the  pro- 
portion of  3:1  (385  males;  140  females). 

5.  The  second  and  third  decennium  of  life  are  most  favor- 
able for. abscess.  Their  occurrence  is  rare  before  the  fifteenth 
and  after  the  sixtieth  years. 

6.  In  women  past  forty  a  brain  abscess  has  seldom  been 
found. 

A  very  important  consideration  which  contributes  to  the 
accuracy  of  the  diagnosis,  is  the  length  of  time  that  the  patient 
has  been  under  observation  by  the  physician.  The  amount  of 
the  surgeon's  experience  is  here,  as  in  other  realms  of  medi- 
cine, not  to  be  under-valued. 

In  order  to  make  certain  the  diagnosis  of  a  brain  abscess  of 
otitic  origin,  it  is  necessary  to  recognize  both  its  position  in  the 
cranial  cavity,  and  the  presence  or  absence  of  complications. 
Unfortunately  it  is  almost .  impossible  in  all  cases  to  give  a 
typical  picture  for  the  course  and  symptoms  of  the  disease. 
Some  cases  from  the  beginning  take  a  stormy  course  with 
manifold  symptoms  of  irritation  and  pressure,  and  lead  quickly 
to  death.  Others  take  a  very  long  and  tedious  course,  and  ex- 
hibit almost  none  or  very  few  symptoms  of  value.  Still  others 
have  a  regular  course  and  pass  through  all  the  phases.  Cases 
in  the  last  category  are  certainly  very  much  less  often  observed 
than  the  atypical  ones,  and  this  remark  applies  especially  to 
abscesses  in  the  cerebellum.  On  this  very  account,  the  atypical 
cases  play  a  very  important  role  and  their  diagnosis  now  and 
then  presents  insurmountable  difficulties. 

In  the  course  of  a  brain  abscess  two  things  are  character- 
istic: 

1,  The  symptoms  appear  scarcely  ever  alone. 

2.  They  often  present  the  character  of  an  attack,  the  length 
of  which  varies  greatly. 

The  remission  of  symptoms  often  covers  such  a  long  period 
of  time,  that  it  may  be  thought  that  the  patient  has  recovered. 
In  exceptional  cases  this  intermission  may  cover  a  period  of 
thirt>'  years.  .\Ithough  in  many  cases  they  can  remain  about 
the  same,  the  rule  is,  that  each  attack  exceeds  in  severity  that 
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which  has  preceded  it.  The  intensity  as  well  as  the  number  of 
the  attacks  may  vary.  Often  the  first  will  be  fatal  and  then 
again  it  will  be  the  third  or  fourth.  Between  the  attacks  the 
patient  is  only  exceptionally  free  from  symptoms,  they  grad- 
ually increase  in  number  and  severity  until  death  takes  place. 

The  attack,  like  the  character  of  the  symptoms,  seems  to 
depend  on  a  sudden  increase  in  the  intracranial  pressure,  due 
to  the  expansion  of  the  abscess  and  to  the  easily  compensated 
circulation  in  its  neighborhood. 

The  symptoms  of  an  otitic  brain  abscess  are,  as  is  well 
known,  usually  classified  as  general  and  local.  Von  Bergmann 
divides  them  into  three  groups  according  to  their  cause  and 
development. 

(a)  Those  depending  on  or  belonging  to  a  pus  forming  pro- 
cess. 

(b)  Those  depending  on  an  increase  in  pressure  or  a  dis- 
turbance of  functions  through  displacement. 

(c)  Symptoms  of  central  origin  which  indicate  the  position 
of  the  abscess. 

In  order  to  make,  clearer  the  picture  of  the  development  of 
a  brain  abscess  we  divide  the  course  of  the  symptoms  into 
three  stages : 

The  first  stage  or  period  of  the  initial  symptoms. 

The  second  stage  or  the  latent  or  manifest  period,  which  is 
the  period  of  the  completed  abscess  and  the  symptoms  depend- 
ing on  it. 

The  third  stage  or  terminal  period. 

These  three  stages  go  hand  in  hand  with  the  j>athologic  pro- 
cesses. The  initial  symptoms  are  the  result  of  inflammation 
and  vary  as  to  their  intensity.  In  many  cases  they  are  so  poor- 
ly marked  that  they  may  be  easily  overlooked  while  in  others 
they  are  relatively  severe.  The  character  of  the  symptoms 
is  determined  by  the  nature  and  positipn  of  the  pathologic  pro- 
cesses. Local  manifestations  depending  upon  the  seat  of  the 
affection  are  more  commonly  wanting  than  is  the  case  with 
brain  tumors.  This  fact  has  a  two-fold  explanation:  In  the 
first  place  the  abscess  is  situated  in  a  part  of  the  brain,  the 
temporal  or  frontal  lobe,  where  local  processes,  of  whatever 
'"■f  Tc  they  may  be,  cause  but  little  local  effect.  In  the  second 
place  the  slow  development  of  an  abscess  causes  less  disturb- 
ance than  the  pressure  of  a  tumor. 

A  positive  diagnosis  of  a  brain  abscess  in  the  inflammatory 
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period  or  in  other  words  during  the  initial  stage  or  period  of 
development  is  much  to  be  desired  but  almost  always  impossi- 
ble. This  is  explained  by  the  fact  that  the  symptoms  during 
this  stage  are  generally  overshadowed  by  the  symptoms  of  the 
accompanying  ear  disease,  A  failure  to  make  a  diagnosis  at 
this  time  is  without  danger  to  the  patient.  The  full  develop- 
ment of  the  abscess  is  not  completed,  the  operation  would 
probably  be  without  results,  and  would  deter  the  surgeon  from 
again  submitting  the  patient  to  an  additional  procedure.  It 
is  hard  to  conceive  of  either  a  surgeon  or  an  aurist  who  would 
seek  for  a  brain  abscess  in  the  course  of  a  stormily  running 
middle  ear  inflammation. 

When  one  considers  that  Schwartze  found  only  eight  brain 
abscesses  in  8,425  cases  of  middle  and  internal  ear  disease,  and 
Jansen  only  seven  in  5.000  cases  of  inflammatory  middle  ear 
diseases,  and  that  this  is  the  experience  of  all  who  have  in- 
terested themselves  in  the  matter,  we  can  see  why  there  should 
not  be  a  suspicion  of  a  brain  abscess  during  the  course  of  an 
acute  or  chronic  middle  ear  attack.  If  following  a  poorly 
marked  initial  stage^  a  shorter  or  longer  latent  period  without 
sjtnptom  follows,  it  should  not  be  a  matter  of  surprise  if  the 
disease  remains  unrecognized  or  is  only  barely  suspected. 

In  order  to  recognize  any  given  disease  one  must,  as  a  mat- 
ter of  course,  have  a  certain  symptom  complex.  The  same 
holds  true  for  a  brain  abscess.  In  order  to  recognize  the  con- 
dition, there  must  be  certain  symptoms,  and  in  order  to  make 
a  positive  or  even  a  probable  diagnosis,  general  and  local 
symptoms  of  a  specific  type  must  make  their  appearance.  If, 
however,  we  wait  for  the  fully  developed  picture  as  is  given 
in  most  text  books  before  beginning  a  surgical  procedure,  our 
therapeutic  results  may  have  a  very  sad  ending. 

Of  course  the  presence  of  one  or  two  symptoms  should  not 
result  in  a  positive  diagnosis,  but  to' wait  for  all  the  general 
symptoms  and  still  more  for  the  local  symptoms,  is  superfluous 
and  dangerous  for  the  patient.  Looking  back  over  the  history 
of  the  case,  and  considering  the  principles  already  laid  down, 
there  are  always  a  few  symptoms  of  a  more  or  less  character- 
istic nature  which  stand  out  prominently. 

By  an  analysis  of  the  symptoms  which  accompany  a  brain 
abscess,  we  may  conclude:  (1)  That,  in  contradistinction  to 
the  symptoms  of  brain  tumors,  where  local  manifestations  are 
above  all  the  rule,  the  local  symptoms  arc  not  in  themselves 
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characteristic  but  the  general  manifestations  occupy  a  more 
important  place.  (2)  That  in  a  large  number  of  cases  a  cer- 
tain symptom  complex  is  constantly  present,  while  in  others 
it  only  partly  appears.  There  are  also  cases  where  symptoms 
are  observed,  which  do  not  generally  appear  with  brain  abscess 
but  only  here  and  there  occur  in  the  very  rare  cases.  We  are 
not  certain  if  they  are  really  manifestations  of  the  brain  ab- 
scess or  belong  to  some  other  complication  in  the  cranial  cav- 
ity. Local  symptoms,  which  are  dependent  on  the  involve- 
ment of  a  certain  part  of  the  brain,  the  motor  area,  or  the 
cranial  nerves,  may  appear  during  the  course  of  the  disease, 
may  be  absent  altogether,  or  may  be  deferred  until  just  before 
death.  Usually  they  belong  to  the  later  evidences  of  the  ab- 
cess,  and  when  present  make  the  diagnosis  and  localization  of 
the  trouble  easy.  According  to  the  present  standpoint  of  the 
science  there  is  no  uniform  symptomatology  of  an  otitic  brain 
abscess. 

In  the  initial  stage,  in  which  the  inflammation  speaks  for 
the  dvelopment  of  the  abscess,  one  observes  that  a  patient, 
who  has  suffered  from  an  acute  or  a  chronic  middle  ear  in- 
flammation, or  who  as  a  sequel  to  these  troubles  has  had  a 
mastoid  operation  performed,  will  suddenly  develop  pain  in 
the  diseased  ear  or  in  the'  corresponding  side  of  the  head.  Not 
infrequently  no  ear  pain  is  present,  or  it  is  minimal ;  the  pa- 
tient complaining  only  of  the  pain  in  the  head.  Perhaps  he 
has  had  one  or  more  attacks  of  vomiting  without  accompany- 
ing nausea.  In  the  beginning  of  the  ear  exacerbation,  chills 
or  perhaps  only  a  chilly  sensation  will  be  observed.  The  chills 
vary  not  only  as  to  their  intensity  but  also  as  to  their  length. 
Repeated  chills  force  one  to  the  conclusion  that  a  septic  pro- 
cess, most  likely  a,  sinus  phlebitis,  has  developed  from  the  ab- 
scess. If  the  chills  develop  regularly  with  a  fixed  pause  be- 
tween, we  have  to  do  with  a  malarial  fever  or  some  compli- 
cating disease  (Macewen).  Generally  speaking,  repeated  chills 
with  a  brain  abscess  are  rare.  In  a  child  of  five  years  in  whom 
the  author  had  opened  an  abscess  in  the  temporal  lobe,  a  re- 
mittent fever  developed.  There  was  naturally  some  fear  that 
pyemia  had  developed,  but  further  observations  showed  that 
the  abscess  was  complicated  with  malaria. 

In  the  initial  period  of  an  uncomplicated  abscess  the  tem- 
perature is  only  slightly  elevated  (37.7  to  38.3°  C.)  and  with 
it  we  usually  find  a  delayed  pulse,  coated  tongue,  and  general 
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weakness.  All  of  these  symptoms,  not  excluding  dizziness,  may 
accompany  a  middle  ear  inflammation  without  an  intracranial 
complication  coming  into  consideration. 

The  initial  period  varies  from  a  few  hours  to  as  many  days. 
If  the  abscess  passes  without  symptoms  into  the  latent  period, 
the  patient  is  usually  lost  to  observation  until  later,  when 
marked  symptoms  develop.  Not  infrequently  the  initial  period 
passes  directly  over  into  the  next,  where  symptoms  of  intra- 
cranial pressure  and  disturbance  of  the  cranial  cavity  are  made 
manifest.  The  majority  of  brain  abscesses  come  under  ob- 
ser\'ation  during  this  stage. 

It  is  a  self-evident  fact,  that  to  make  a  certain  diagnosis  of 
brain  abscess,  an  exact  knowledge  is  absolutely  necessary  of 
all  of  its  symptoms  as  well  as  the  symptoms  of  those  diseases 
which  complicate  it,  or  can  be  mistaken  for  it.  A  brief  re- 
capitulation of  the  symptomatology  of  the  otitic  brain  abscess 
will  therefore  not  be  out  of  place. 

The  patient  during  the  second  or  manifest  stage,  gives  one 
the  impression  of  a  ver>'  sick  person.  This  impression  is  a 
peculiar  one  The  color  of  the  skin  is  pale  yellow  and  earth 
like.  The  patient  is  apathetic,  sleepy,  gazes  dreamily  into 
emptiness  and  an  inability  for  mental  concentration  is  a  reg- 
ular accompaniment  of  the  s'luggishness  of  the  cerebral  func- 
tions. He  answers  ordinary*  questions  unwillingly,  and  if  a 
long  question  is  framed  he  will  often  sleep  before  it  is  com- 
pleted. He  may  answer  the  first  part  of  the  question  cor- 
rectly, then  the  words  follow  one  another  more  slowly  and 
articulation  becomes  indistinct.  Speaking  tires  him  greatly. 
The  sleepiness  very  greatly  resembles  opium  poisoning 
CMacewen).  As  the  d'sease  progresses  the  stupor  increases 
until  it  finally  becomes  difficult  to  arouse  the  patient  even  for 
a  moment. 

The  ability  to  use  his  strength  gradually  diminishes  until  it 
is  finally  lost.  The  pat'ent  prefers  to  lie  in  the  horizontal  po- 
sition only.  The  taking  of  the  side  position  is  very  seldom 
observed.  Changes  of  position  almost  always  bring  on  at- 
tacks of  dizziness,  nausea  or  even  vomiting. 

Many  patients  are  loquacious.  In  rare  cases  one  sees  a 
mental  unbalance  of  such  a  decree  that  the  case  will  be  admit- 
ted to  an  asylum.  The  intell'gence  is  usually  less  affected 
than  in  other  brain  conditions :  notably  meningitis  and  soften- 
ing of  the  brain  (Lebert).    Loss  of  consciousness  in  the  course 
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of  a  brain  abscess  is  not  usually  seen  until  just  before  death. 
In  other  cases  it  is  intermittently  somewhat  clouded  and,  in 
the  few  days  just  preceding  death,  again  becomes  perfectly 
clear.  There  are  cases  with  attacks  of  loss  of  consciousness 
but  in  which  after  a  few  hours  the  mind  becomes  perfectly 
clear.  In  abscesses  of  the  cerebellum,  the  consciousness  is 
hardly  ever  clouded  and  scarcely  ever  lost,  and  is  extinguished 
only  at  the  end  of  the  disease.  The  clouding  of  the  conscious- 
ness may  increase  to  stupor  or  even  coma.  Delirium  and 
melancholia  with  a  tendency  to  suicide  may  be  present. 

The  first  and  almost  never-failing  symptom  of  intracranial 
pressure  is  headache.  In  rare  cases  it  may  be  absent.  Gen- 
erally it  is  the  first  and  most  important  and  constant  symptom 
which  accompanies  a  developing  or  developed  abscess.  The 
headache  may  be  constant,  remittent,  or  intermittent  in  char- 
acter. As  a  rule  it  indicates  the  seat  of  the  abscess  but  this 
is  subject  to  many  exceptions.  Cases  are  known  where  both 
surgeons  and  aurists  depending  on  this  symptom  have  erred 
in  the  location  of  the  abscess,  not  fiding  it  during  the  operation 
but  at  the  autopsy.  It  thus  happens  that  the  abscess  may  be 
found  in  the  cerebellum,  while  the  headache  is  localized  in  the 
temporal  region.  The  contrary  may  be  also  true.  Exception- 
ally frontal  headache  is  seen  with  abscess  of  the  cerebellum. 
Korner  cites  five  cases  of  abscess  in  the  temporal  lobe,  in  which 
the  pain  was  usually  referred  to  the  back  of  the  head. 

The  headache  is  of  varying  intensity  from  a  slight  heaviness 
to  a  pain  which  is  almost  unbearable.  It  may  be  limited  to 
a  circumscribed  region  or  involve  the  whole  head.  Everything 
which  increases  pressure  within  the  cranial  cavity,  such  as 
alcoholic  drinks,  overheating,  straining  at  stool,  mental  work, 
etc.,  brings  forth  or  intensifies  the  headache.  Children  usually 
complain  of  a  diffuse  headache.  Percussion  of  the  head 
usually  elicits  pain  at  the  seat  of  the  abscess.  Macewen  has 
noted  that  the  nature  of  the  contents  of  the  cranial  cavity  has 
an  influence  on  the  character  of  the  percussion  note,  and 
Knapp  heard  a  stronger  tone  on  the  diseased  than  on  the  well 
side.  In  the  case  of  a  cerebellar  abscess  the  headache  is  gen- 
erally located  in  the  back  of  the  head.  This  is  an  important 
symptom  in  differential  diagnosis  and  will  be  observed  in  over 
half  of  the  cases.  Often,  however,  the  pain  is  not  fixed. 
Okada  noted  pain  of  a  fixed  type  in  54  per  cent  of  cerebellar 
abscesses.    Politzer  regards  headache  in  the  back  of  the  head 
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as  the  one  important  symptom  of  a  latent  cerebellar  abscess 

The  headache  exercises,  very  often,  a  characteristic  influ- 
ence on  the  movements  and  position  of  holding  the  head. 
(R.  Miiller.)  The  movements  of  the  patient  are  careful  and 
strained,  in  part  as  the  result  of  cerebellar  ataxia,  in  part  to 
avoid  shaking  the  head.  Naturally  this  symptom  is  only  of 
value  so  long  as  the  patient  is  able  to  be  about.  The  head  will 
mostly  be  held  stiffly  and  without  movement.  When  the  pain 
is  in  the  back  of  the  head,  the  position  is  backward  and  toward 
the  affected  side.  The  neck  and  back  will  also  be  held  some- 
what toward  this  side  and  backward.  Providing  a  chronic  in- 
flammation of  the  ear  is  known  to  be  present,  such  a  position 
of  the  patient  will  enable  the  physician  to  make  a  diagnosis  of 
a  cerebellar  abscess,  even  if  he  only  sees  the  patient  across  the 
room.  Hyperesthesia  of  the  head  has  been  seen  only  three 
times. 

A  rigidity  of  the  sternocleidomastoid  muscle,  with  pressure 
pain  in  the  deep  tissues  and  along  the  course  of  the  jugularis, 
will  be  found  in  abscess  of  the  temporal  lobe  or  of  the  cere- 
bellum, complicated  with  a  thrombus  of  the  sinus  transversus. 

The  lowering  of  the  pulse  rate,  during  this  period,  is  a 
sjTTjptom  of  great  weight  and  immeasurable  importance.  It 
may  fall  as  low  as  30  to  the  jninute.  but  usually  the  fre^iuency 
is  from  48  to  fiO.  The  pulse  does  not  correspond  to  the  tem- 
perature. .\  slowing  will  be  observed  in  other  brain  affec- 
tions, notably  tumors,  and  in  encephalitis,  as  a  result  of  the 
elevation  of  intracranial  pressure.  There  comes  a  period  dur- 
ing the  course  of  a  brain  abscess  which  is  of  great  diagnostic 
importance.  If  the  temperature  is  high  and  the  pulse  is  slow, 
one  can  with  certainty  make  the  diagnosis  of  an  intracranial 
trouble  and  at  the  same  time  exclude  a  bodily  sickness  as  the 
cause.  If  at  this  time  an  ear  discharge  is  present  which  has 
brought  on  the  intracranial  disease,  then  the  temperature  in- 
oicates  an  encephalitis  or  meningfitis  complicating  a  brain  ab- 
scess. A  meningitis,  caused  by  an  infection  or  an  infectious 
sinus  thrombosis,  gives  usually  a  small  and  quick  pulse.  In 
such  a  case  the  character  of  the  pulse  depends  not  on  the  brain 
abscess  but  on  the  infection. 

The  lowering  of  the  pulse  rate  is  not  always  in  proportion 
to  the  size  of  the  abscess ;  small  abscesses,  as  well  as  the 
larger  ones,  have  not  infrequently  a  distinct  slowing  action  on 
the  pulse.  Perhaps  the  increased  intracranial  pressure  is  the 
principal  cause  of  the  slowing  of  the  pulse  rate,  for  after  the 
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opening  of  a  large  abscess,  the  rate  will  be  surprisingly  in- 
creased. 

In  many  cases  of  brain  abscess  only  a  slight  increase  in  the 
intracranial  pressure  is  noted,  which  is  explained  by  the  fact 
that  the  collection  of  pus  takes  but  little  more  room  than  the 
destroyed  brain  substance,  and  naturally  there  will  be  only  a 
slight  slowing  of  the  rate.  Von  Bergmann  found  that  the 
lowering  of  the  rate  is  more  frequent  in  cerebellar  than  in 
cerebral  abscess,  but  the  author  can  find  no  difference  in  this- 
regard.  The  difficulty  of  diagnosis  is  made  greater  if  there 
happens  to  be  a  preexisting  brain  aflfection  in  the  neighbor- 
hood (Schwartze).  On  the  other  hand,  the  simple  lowering 
of  the  pulse  rate  may  lead  one  into  the  error  of  believing  an 
abscess  is  present  (Koch),  The  author  had  lately  the  oppor- 
tunity of  observing  a  very  much  run  down  child  of  9  years, 
who  had  a  chronic  middle  ear  discharge  and  complained  from 
time  to  time  of  a  right  sided  headache.  The  pulse  was  42 
to  the  minute.  The  lowering  of  the  pulse  rate  was  entirely 
due  to  an  accompanying  heart  aflfection.  Irregularity  of  the 
pulse  rate  is  sometimes  observed  in  cerebellar  abscess. 

During  the  latent  period  symptoms  of  dizziness  are  almost 
never  absent,  and  are  usually  more  marked  in  cerebellar  than 
in  cerebral  abscesses.  The  dizziness  is  of  various  kinds  and 
various  degrees  of  intensity;  changes  in  the  position  of  the 
head  or  increase  in  the  headache  cause  it  to  appear  when  it 
is  otherwise  latent. 

Vomiting,  during  this  period,  is  an  almost  ever  present 
symptom.  This  applies  to  other  intracranial  disease?  as  well. 
In  the  case  of  a  brain  abscess,  the  symptom  appears  as  soon 
as  the  bed-ridden  patient  gets  up  or  attempts  to  walk  about. 

In  the  case  of  cerebellar  abscess,  vomiting  continues  longer 
and  is  much  more  common.  It  belongs  to  the  most  important 
symptoms  of  this  disease,  and  has  been  observed  in  over  75 
per  cent  of  the  cases.  Koch  mentions  one  case  where  vomiting 
was  mistaken  for  a  sign  of  pregnancy.  The  autopsy  revealed 
the  error  and  showed  that  the  patient  was  not  pregnant.  Large 
abscesses,  with  difficulty  in  swallowing,  indicate  a  pressure 
on  the  pons. 

A  common  symptom  of  brain  abscess  is  a  disagreeable  odor 
from  the  mouth.  The  tongue  is  usually  thickly  coated,  often 
dry,  brown  or  cyanotic,  and  trembles  when  extended.  The 
teeth  are  usually  incrusted.  The  odor  from  the  mouth  resem- 
bles very  closely  the  odor  from  the  ear  discharge. 
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Wc  have,  however,  the  same  fetor  in  a  neglected  middle 
ear  process  without  an  intracranial  complication  being  present. 
In  the  case  of  an  infected  sinus  thrombus  the  odor  is,  if  any- 
thing, morf  marked  than  is  the  case  with  a  brain  abscess. 

As  a  rule  we  find  marked  constipation,  which  is  also  ob- 
served in  tumors  and  meningitis.  In  sinus  thrombosis,  diar- 
rhea is  the  rule.  There  is  loss  of  appetite,  but  less  often  an 
excessive  desire  for  food.  The  patients  have  often  such  a 
strong  objection  to  taking  nourishment  that  a  resort  to  arti- 
ficial alimentation  is  necessary. 

A  high  degree  of  emaciation,  as  a  general  rule,  is  commonly 
observed  in  the  latter  part  of  this  period.  This  condition,  to- 
gether with  constipation,  headache  and  slowing  of  the  pulse 
makes  up  a  symptom  complex  that  is  of  great  diagnostic  value. 
Emaciation  from  high  fever,  chills,  sweating  or  diarrhea, 
speak  for  a  general  infection  and  not  a  brain  abscess. 

The  breathing  is  slowed,  but  usually  regular.  In  cerebellar 
abscess  the  breathing  is  far  more  slowed  than  is  the  case  with 
abscesses  of  the  cerebrum.  Exceptionally.  Cheyne-Stoke's 
breathing  or  a  decidedly  irregular  type  is  observed.  If  there 
is  a  pressure  on  the  medulla,  there  may  be  a  cessation  of  the 
respiratory  function,  long  before  the  heart  ceases  to  beat.  In 
meningitis  and  infected  sinus  thrombosis,  as  a  rule,  the  respi- 
ration is  accelerated,  and  only  when  the  posterior  cranial 
cavity  is  encroached  upon  by  the  meningitis,  does  the  respira- 
tion take  on  the  type  of  a  brain  abscess. 

Retention  of  urine  will  occasionally  be  observed.  Commonly 
there  's  found  a  small  quantity  of  albumin,  which  disappears 
when  the  abscess  is  opened.  Polyuria  and  glycosuria  has  been 
observed  in  a  small  number  of  cases. 

Chills  during  this  period  are  very  seldom  noted.  They 
usually  occur  when  a  new  abscess  forms  on  the  periphery  of 
the  old  one. 

The  temperature  continues,  throughout  the  course  of  the 
latent  period,  very  nearly  normal.  For  a  brain  abscess  this 
is  absolutely  typical,  and  is  in  direct  contradiction  with  lep- 
tomeningitis and  all  other  brain  complications  havng  their 
origin  in  the  car.  In  many  cases  the  writer  has  noted  a  tem- 
porar>'  and  inconsiderable  increase.  A  marked  and  perma- 
nent increase  speaks  always  for  an  intercurrent  complication. 
Oppcnheim  makes  the  statement,  that  where  one  observes  a 
marked  and  persistent  increase  in  the  temperature,  the  proba- 
biTiK-  k  that  there  is  no  abscess  present,  or  at  least  the  abscess 
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is  a  complicated  one.  In  the  initial  and  final  stages  of  the  ab- 
scess one  does,  however,  note  a  slight  increase  but  of  short 
duration  only.  Koch  shares  in  this  opinion  as  regards  cere- 
bellar abscess.  Okada  observed  in  half  the  cases  of  cerebellar 
abscesses  a  marked  increase  in  the  temperature  throughout 
the  entire  course.  This  is  only  natural  when  one  considers 
that  a  cerebellar  abscess  is  very  seldom  uncomplicated. 

Optic  neuritis,  which  is  always  a  striking  symptom  where 
increased  intracranial  pressure  is  present,  takes  an  important 
place  in  the  symptomology  of  brain  abscess.  It  belongs  to  the 
more  common  of  the  manifestations  of  a  large  abscess  toward 
the  end  of  the  second  period,  and  the  author  has  noted  it  even 
as  early  as  the  beginning  of  this  period.  As  a  rule  the  neu- 
ritis is  not  far  reaching  and  is  seldom  so  clearly  marked  as  is 
the  case  with  brain  tumors.  An  atrophy  of  the  nerve  seldom 
follows  the  neuritis.  The  author  noted  this  sequence  in  a 
syphilitic  where  every  symptom  pointed  to  an  abscess,  but 
neither  by  operation  nor  autopsy  was  the  diagnosis  confirmed. 

LJsually  the  neuritis  is  more  marked  in  one  eye  than  the 
other.  The  side  of  the  brain  affected  is  not  always  indicated 
by  its  development,  for  crossed  neuritis  has  been  observed. 
When  the  development  of  the  abscess  is  very  rapid  there  is 
not  time  enough  for  the  development  of  the  neuritis ;  this  is 
also  the  case  in  cerebellar  abscesses,  where  the  surrounding 
inflammation  is  not  great.  (Macewen.)  The  writer  has  noted 
an  exception  to  this  rule.  In  one  case,  the  neuritis  appeared 
eight  days  after  the  beginning  of  the  symptoms  which  pointed 
to  an  abscess.  The  abscess  in  this  case  was  acute  and  passed 
directly  over  into  the  manifest  stage.  Hinsberg  notes  neu- 
ritis optica  much  more  commonly  in  cerebellar  abscesses 
(66  2-3  per  cent).*  In  other  intracranial  processes,  menin- 
gitis, encephalitis,  tumors,  etc.,  the  same  condition  is  observed. 
It  has  also  been  noted  in  an  ordinary  uncomplicated  middle 
ear  discharge.  In  these  cases  it  follows,  through  the  involve- 
ment of  the  plexus  caroticus  of  the  sympathetic,  which  in  turn 
leads  to  a  vasomotor  disturbance  of  the  optic  nerve  and  retina. 
The  last  point  has  not  been  proved.  Macewen  believes  the 
cause  to  be  a  low  grade  of  meningitis  depending  on  the  ear 
discharge. 

Amaurosis  has  been  observed  in  a  single  case  of  cerebellar 
abscess. 

Changes  in  the  motility  of  the  pupils  are  noted  following 
the  increased  pressure.     In  the  case  of  temporal  or  frontal 
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lobe  abscess  a  siuggiaiuiess  oi  action  may  be  recognized  on 
the  diseased  side.  A  sluggish  pupil,  myosis,  or  mydriasis 
occurring  on  the  same  side  as  the  ear  discharge  gives  addi- 
tional evidence  that  a  collection  of  pus  is  to  be  sought  for  on 
the  corresponding  side.  Sometimes  one  pupil  is  enlarged  and 
then  again  it  is  the  other.  The  pupil  symptoms  are  very  in- 
constant and  a  normal  or  contracted  pupil  does  not  exclude  a 
cerebellar  abscess.  Generally  speaking  an  enlarged  pupil  on 
one  side  or  l>oth  sides  indicates  some  space-occupying  pro- 
cess in  the  interior  of  the  cranial  cavity.  In  diffuse  menin- 
gitis, the  pupils  are  at  first  equally  contracted  until  the  pres- 
sure symptoms  appear,  when  mydriasis  with  sluggish  pupils 
is  the  rule.  An  infected  brain  thrombus,  with  the  exception 
of  the  thrombus  of  the  sinus  cavernosus,  is  seldom  followed 
by  disturbances  of  the  pupils.  Strabismus  as  well  as  a  fixed 
position  of  the  bulb  is  seldom  seen.  Ptosis  more  often  occurs 
with  a  temporal  lobe  abscess  than  it  does  with  a  cerebellar 
abscess.  Exopthalmus  is  rare  and  usually  occurs  with  cere- 
bellar abscess  complicated  with  a  sinus  thrombosis. 

Convulsions  during  the  latent  period  are  uncommon  and  are 
not  characteristic,  and  when  seen  are  usually  found  in  chil- 
dren. The  convulsions  depend  upon  a  secondary  irritation  of 
the  motor  tract.  Severe  chills  are  often  mistaken  by  the  laity 
for  convulsions  (Macewen). 

Local  symptoms  may  entirely  fail,  be  poorly  marked  or 
make  their  appearance  late.  They  depend  on  the  size  and  loca- 
tion of  the  abscess,  and  have  a  varying  value  in  the  diagnosis. 
They  mean  much  if  the  abscess  is  in  the  region  of  the  motor 
area  and  very  little  if  it  is  located  in  the  frontal  occipital  or 
temporal  lobe.  They  depend  upon  the  destruction  of  the  brain 
substance  or  its  softening,  or  on  the  edema  which  precedes 
its  enlargement.  This  edema  may  recede,  and  with  it  a  dis- 
appearance of  one  or  more  of  the  local  symptoms.  The  pus, 
in  the  peripheral  positions,  presses  the  nerve  paths  apart  with- 
out causing  a  solution  of  their  continuity.  If  the  gray  sub- 
stance remains  intact,  the  abscess  may  reach  a  wide  limit, 
stretching  over  almost  the  whole  hemisphere  without  the  ap- 
pearance of  a  single  local  s>'mptom.  Just  in  proportion,  how- 
ever, as  it  approaches  the  cortex  or  inner  capsule,  the  local 
symptoms  make  their  appearance.  As  an  abscess  can  occur  in 
any  part  of  the  brain,  the  local  symptoms  must  agree  with 
those  general  conditions  which  are  characterist'c  for  the  dif- 
ferent brain  regions. 
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The  appearance  of  deafness  of  a  central  origin,  which  can 
be  total,  in  the  opposite  but  previously  healthy  ear,  is  a  very 
important  local  symptom.  Usually  it  is  impossible  in  the 
apathetic  or  somnolent  patient  to  test  the  hearing  of  the  sound 
ear,  for  it  goes  without  saying  that  in  order  to  determine  this 
point  we  must  be  in  position  to  test  the  condition  of  the  integ- 
rity of  the  peripheral  organs  of  hearing. 

Disturbances  of  speech,  for  example,  agraphia,  anaryth- 
mia,  optical  aphasia,  picture  aphasia,  and  motor  aphasia  are 
common  local  symptoms.  These  different  forms  of  speech 
disturbances  can  only  take  place  when  certain  limited  parts 
of  the  left  hemisphere  are  involved.  In  cerebellar  abscesses, 
the  disturbances  of  speech  are  not  exclusively  due  to  involve- 
ment of  the  fibres  of  the  nucleus  in  the  bridge,  the  medulla 
or  temporal  lobe,  but  to  a  general  disturbance  of  the  intellect 
(Korner),  or  mechanical  disturbance  such  as  rigidity  of  the 
masseters.  (Macewen.)  A  temporary  loss  of  speech  may  take 
place.  A  certain  psychical  disturbance  may  be  present,  mak- 
ing the  discovery  of  the  aphasia  difficult. 

Cerebellar  ataxia  or  dizziness  depends  upon  a  destruction 
or  irritation  of  the  vermis,  from  an  abscess  of  the  hemispheres 
which  has  influenced  the  same  or  from  a  collection  of  pus  over 
the  tentorium  (Nothnagel).  This  symptom  is  only  of  value 
if  the  sensorium  remains  free  and  if  labyrinth  involvement 
can  be  excluded.  It  is  a  symptom  which  often  accompanies 
a  cerebellar  abscess,  as  Jansen  has  noted  in  more  than  80 
cases.  Poulsen  and  Heimann  have  shown  that  this  symptom 
may  be  absent  even  when  the  vermis  is  diseased.  On  the  other 
hand,  we  can  have  ataxia  in  hysterical  patients  with  accom- 
panying ear  d'sease  (Oppenheim).  If  we  consider  that  in 
many  cases,  on  account  of  the  severity  of  the  sickness,  the 
ataxia  can  not  be  recognized,  and  that  disturbances  of 
equilibrium  as  a  result  of  dizziness  are  difficult  to  differen- 
tiate from  ataxia,  this  symptom  when  considered  in  the  light 
of  the  demonstrated  cases  can  not  be  given  great  weight.  It 
is  certainly  not  pathognomonic  for  abscesses  of  the  cerebellum 
as  the  same  thing  has  been  noted,  in  five  cases  of  cerebral  ab- 
scesses, in  meningitis  serosa  and  meningitis  purulenta. 

In  addition  to  the  positive  group  of  symptoms,  which  are 
due  to  certain  localized  disturbances  in  the  brain,  a  brain  ab- 
scess gives  rise  to  a  second  group,  the  so-called  distal  effects. 
These  remote  or  distal  effects  are  the  result  of  the  influence 
of  the  brain  irritation  on  another  area  in  the  brain,  in  a  man- 
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ncr  about  to  be  stated.  These  remote  cllects,  like  the  original 
lesion,  give  rise  to  certain  definite  and  characteristic  symp- 
toms of  the  same  character  as  has  already  been  described. 
As  is  well  known,  they  may  arise  as  a  result  of  an  inflamma- 
tory edema  which  surrounds  the  abscess  in  a  more  or  less 
broad  zone  or  as  a  result  of  the  increased  tension  of  the  cere- 
brospinal fluid  which  is  in  turn  due  to  the  increased  pressure 
in  the  cranial  cavity.  This  tension  may  be  equalized  either 
through  the  fluids  in  the  ordinarj'  way  or  through  the  semi- 
soft  mass  of  the  brain  itself.  Those  parts  which  are  in  the 
immediate  vicinity  of  the  temporal  lobe  will  be  more  aflected 
than  the  parts  farther  removed. 

The  distal  effects  of  a  temporal  lobe  abscess  do  not  extend 
beyond  the  tentorium.  The  effects  are  also  limited  in  other 
directions  except  toward  the  capsula  interna.  If  the  capsule 
is  involved,  crossed  pareses  of  the  extremities,  more  seldom 
crossed  paralyses  and  convulsions,  and  tonic  cramps  of  the 
crossed  side  occur. 

The  hemiplegia  in  many  cases  is  manifestly  the  result  of 
the  heightened  pressure,  and  there  is  a  return  of  the  normal 
functions  as  soon  as  the  pus  cavity  is  drained.  In  other  cases 
the  manifestations  are  explained  by  inflammatory  processes. 

It  is  very  important  to  make  certain  in  just  what  order  the 
various  parts  of  the  affected  side  were  involved,  so  that  one 
may  make  out  whether  the  motor  center  in  the  cortex  or  the 
conducting  path  in  the  capsule  is  part  of  the  pathologic  pro- 
cess. If  the  former,  the  face,  then  the  arm,  and  lastly  the  leg 
is  affected,  without  a  disturbance  of  the  sensory  functions, 
the  probability  is  that  a  temporal  lobe  abscess  has  exercised 
its  distal  effects  on  the  gyms  centralis,  broadening  out  from 
below  upward.  The  pareses  are  usually  on  the  crossed  upper 
extremity  and  more  marked  than  when  the  legs  are  affected. 
Occasionally,  a  crossed  hemianesthesia  and  a  homonymus 
bilateral  hemiopia  will  be  observed. 

.•\nosmia  of  the  same  side  is  of  very  rare  occurrence.  With 
ft  a  paresis  in  the  territory  of  the  crossed  facialis  may  occur, 
but  a  spasm  of  this  nerve  is  seldom  seen.  The  paresis  is  the 
result  of  the  distal  effects  of  a  temporal  lobe  abscess  on  the 
inner  capsule,  a  cerebellar  abscess  affecting  the  bridge,  or  the 
distal  effects  of  an  abscess  of  the  bridge  itself.  If  the  paralysis 
of  the  facialis  occurs  as  a  result  of  a  destructive  process  in 
the  middle  ear  or  mastoid  process,  or  follows  from  the  pres- 
sure of  a  cerebellar  abscess  upon  the  entrance  point  in  the 
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porus  acusticiis  internus,  then  the  effect  is  noted  on  the  same 
side. 

It  is  necessary  to  differentiate  between  a  paralysis  of  the 
facial  muscles  depending  on  a  lesion  of  the  cortex  and  an  in- 
activity of  the  facial  muscles  depending  on  a  paralysis  of  the 
facial  nerve.  In  a  cortical  lesion  an  advanced  paralysis  is 
seldom  observed.  The  patient  can  close  the  eye  and  retains 
to  a  certain  extent  the  ability  to  show  expression.  The  sen- 
sation of  taste  remains  in  the  anterior  end  of  the  tongue. 
(Macewen.) 

The  distal  effects  of  the  cerebellar  abscess  usually  involve 
the  medulla  oblongata  and  cause  death  through  paralysis  of 
respiration.  If  the  abscess  is  in  the  cura  cerebelli  or  the 
bridge,  it  can  in  addition  to  respiratory  paralysis  cause  a  par- 
alysis of  the  crossed  extremities,  crossed  facial  paralysis,  par- 
alysis of  both  legs,  homonymous  hemiplegia,  trismus,  and 
weakness  or  paresis  of  the  arm  or  both  legs  on  the  same  side. 
One  will  also  observe  in  an  abscess  of  the  bridge,  copora 
striatum  or  optic  thalamus,  anesthesia  and  loss  of  muscular 
power  in  the  extremities  of  the  other  side,  perhaps  due  to 
an  involvement  of  the  posterior  portion  of  the  inner  capsule 
A  small  abscess  in  this  region  may  run  its  course  without, 
symptoms  until  a  rupture  takes  place  (Gowers).  An  alter- 
nating hemiplegia  has  been  noted  in  abscess  of  the  bridge. 

Stiffness  of  the  neck,  with  retraction  of  the  head  and  a 
slight  degree  of  opisthotonus,  has  been  noted  in  an  uncom- 
plicated cerebral  and  cerebellar  abscess  (Moss,  Hinsberg). 
More  often  such  symptoms  will  be  observed  in  meningitis, 
extradural  abscess  of  the  posterior  cranial  fossa,  and  in  a 
purulent  inflammation  of  the  pons  or  a  ruptured  abscess  af- 
fecting the  medulla. 

The  deep  .and  superficial  reflexes  are  so  irregularly  affected, 
that  no  positive  statements  as  to  their  value  can  be  made.  The 
patellar  reflex  varies ;  at  times  it  is  increased,  at  times  dimin- 
ished, and  at  times  normal  on  both  sides.  In  many  cases  it  is 
absent  on  the  affected  side.  Koch  consideres  the  failure  of  the 
patellar  reflex  on  the  affected  side,  as  an  important  differen- 
tial point  in  favor  of  a  cerebellar  abscess  as  against  a  tempo- 
ral lobe  abscess. 

Fibrillary  twitchings  of  the  muscles,  although  not  at  all 
pathognomonic  for  a  brain  abscess,  may  appear  toward  the 
last  end  of  the  latent  period  and  in  the  final  stages  may  be 
well  marked. 
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A  partial,  but  seldom  total,  paralysis  of  the  oculomotorius 
of  the  aflfected  side  may  be  brought  alx>ut  when  the  temfwral 
lobe  abscess  is  of  sufficient  size.  Usually  mydriasis  and  ptosis 
with,  at  times,  a  paralysis  of  the  rectus  superior  and  intemus, 
is  noted.  When  a  total  paralysis  of  the  oculomotor  nerve  is 
present  we  have  strabismus,  fixed  pupil,  and  paralysis  of  all 
of  the  external  eye  muscles  with  the  exception  of  the  superior 
oblique  and  the  rectus  extemus.  The  movements  of  the  ball 
are,  therefore,  impossible  with  the  exception  of  a  slight  ex- 
cursion away  from  the  median  line  and  downward.  As  has 
already  been  mentioned,  the  oculomotor  can  be  involved  in  a 
sympathetic  inflammation  with  a  meningitis. 

Macewen  states  that  when  the  following  symptom  complex 
is  noted  we  can  say  with  great  probability  that  the  abscess 
is  located  in  the  temporal  lobe:  1.  When  the  oculomotor 
paralysis  is  on  the  same  side  as  the  lesion ;  2.  When  a  crossed 
hemiplegia  is  present  which  starts  in  the  face  and  whose  char- 
acteristics indcate  a  cortical  origin ;  that  is  when  the  paraly- 
sis is  noted  most  plainly  in  the  face,  the  arm  being  but  slightly 
and  the  leg  scarcely  or  not  at  all  involved;  3.  \Vhen  a  dis- 
turbance or  loss  of  the  sensations  is  at  the  same  time  absent. 

.Abducens  paralysis  of  the  same  side  will  be  noted  in  cere- 
bral and  cerebellar  abscesses :  in  the  latter  case  also  a  crossed 
paralysis  of  this  nerve. 

Trigeminal  neuraliijia  and  paralysis  of  the  hypoglossus  are 
rare  conditions  with  temporal  lobe  abscess.  Generally  speak- 
ing, such  affections  of  the  cranial  nerves,  develop  as  the  re- 
sult of  bone  disease  or  meningitis  rather  than  from  a  brain 
abscess. 

The  following  symptoms  have  been  mentioned  in  the  litera- 
ture, but  their  occurrence  is  seldom :  Sensitiveness  to  light, 
conjugate  deviation,  nystagmus,  singultus,  retention  or  in- 
continence of  urine,  crossed  pain  and  neuralgia  of  the  ischias. 

The  organ  of  hearing  exhibits  during  the  course  of  an  ab- 
scess, symptoms  of  an  acute  or  chronic  ear  discharge,  cho- 
lesteatoma, granulations,  symptoms  of  pus  retention,  inflam- 
matory softening  of  the  mastoid  bone,  etc. 

There  has  been  noted,  in  very  exceptional  cases,  a  spon- 
taneous empyt'ng  of  the  abscess,  by  means  of  a  fistulous  open- 
ing to  the  external  canal  or  directly  through  the  cranial  bones. 
One  almost  always  sees  at  least  a  trace  of  the  preceding  ear 
disease,  but  almost  never  a  perfectly  normal  drum.  In  the 
vast  majority  of  the  cases,  the  cerebellar  abscesses  are  found 
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in  combination  with  a  purulent  inflammation  of  the  labyrinth. 
Corresponding  to  the  changes  in  the  labyrinth,  the  cerebellar 
disturbances  of  function  are  of  a  labyrinthine  nature.  The 
tests  for  hearing  can  not  always  be  relied  upon  to  give  us  an 
€xact  differential  diagnosis,  for  functional  disturbances  are 
not  infrequently  found  with  a  cerebral  abscess,  and  then  again 
they  may  be  entirely  wanting  in  the  cerebellar  type.  In 
doubtful  cases,  however,  these  tests  may  give  us  a  very  im- 
portant starting  point  for  our  diagnosis. 

When  but  the  one  ear  is  involved,  there  may  appear,  in 
rare  cases,  a  sudden  deafness  in  the  opposite  or  sound  ear,  or 
a  sudden  improvement  on  the  affected  side.  ( Schwartze, 
Lucae,  Herpin.)  Korner  was  the  first  to  explain  the  phe- 
nomena by  the  fact  that  the  hearing  center  for  the  opposite 
ear,  was  situated  in  the  temporal  lobe.  With  a  one-sided  ear 
discharge,  the  sudden  appearance  in  the  previously  sound  ear 
of  deafness  of  central  origin,  is  a  decisive  symptom  in  the 
diagnosis.  As  this  phenomenon  has  also  been  observed  in  the 
case  of  cerebellar  abscess,  Schwartze's  observation,  that  it 
is  the  result  of  marked  hydrocephalus  internus  or  a  hyperemia 
of  the  labyrinth,  is  the  more  nearly  correct  explanation. 

It  has  been  sought  to  prove  that  a  shortened  bone  con- 
duction has  some  value  in  the  diagnosis  of  a  cerebellar  ab- 
scess, but  Korner  has  convinced  himself  of  the  untrust- 
worthiness  of  this  symptom,  as  he  has  often  observed  it  in 
the  case  of  temporal  lobe  abscess  and  often  found  it  wanting 
in  the  cerebellar  type. 

After  the  termination  of  the  latent  period,  which  occupies 
a  varying  length  of  time,  the  so-called  terminal  stage  makes 
its  appearance.  This  period,  either  through  the  rapid  in- 
crease in  the  size  of  the  abscess,  through  its  deleterious  in- 
flitence  on  the  vital  parts  of  the  brain,  or  through  its  empty- 
ing into  the  lateral  ventricles  or  upon  the  brain  surface,  leads 
quickly  to  death  with  severe  symptoms. 

The  patient  usually  dies  of  a  severe  and  fatal  meningitis, 
or  the  picture  just  before  the  end  is  that  of  an  apoplectic 
stroke.  Stupor  and  coma  may  come  on  gradually  or  death 
may  be  sudden.  At  times  a  leptomeningitis  may  develop 
without  the  discharge  of  pus,  in  which  case  the  inflammatory 
zone  has  reached  the  pia.  If  the  course  up  to  this  time  has 
been  entirely  latent,  or  even  if  some  of  the  symptoms  already 
spoken  of  have  been  present,  this  has  no  influence  on  the 
picture  of  the  end  stage.    The  patient  will  suddenly  complain 
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of  chills  and  fever,  the  headache  will  increase  to  a  great  in- 
tensity, tlierc  will  be  one  or  more  vomiting  attacks,  and  then 
collapse,  loss  of  consciousness,  small  slow  pulse,  Cheyne- 
Stokes'  breathing,  or  jxrhaps  complete  paralysis  of  respira- 
tion, enlargement  and  immobility  of  the  pupils,  coma,  stupor, 
and  death  in  a  few  hours.  In  isolated  cases  an  intercurrent 
disease  may  be  the  cause  of  death.  Abscess  of  the  temporal 
lobe  more  commonly  than  all  others,  breaks  through  into  the 
lateral  ventricles,  and  therefore  the  terminal  stage  follows 
the  latent  without  an  interval..  This  is  the  reason  why  a  cer- 
tain portion  of  these  cases  are  only  diagnosticated  at  the 
autopsy,  or  it  is  only  just  before  death  that  the  symptoms 
are  recognized. 

The  terminal  stage  lasts  usually  about  twenty-four  hours, 
seldom  longer. 

Lumbar  puncture  as  an  aid  in  the  diagnosis  of  the  otitic 
brain  abscess  is  next  to  be  considered.  This  procedure  is 
dangerous,  and  because  of  the  sudden  change  it  brings  about 
in  the  intracranial  pressure  and  the  change  in  the  amount  of 
fluid  in  the  cranial  cavity,  it  may  induce  a  sudden  rupture  of 
the  abscess,  and  be  the  cause  of  an  instantaneous  death.  This 
has  often  been  seen  in  the  case  of  brain  tumors,  where  death 
occurred  suddenly  through  'respiratory  failure,  or  paralysis. 
The  lumbar  puncture  may  be  the  cause  of  the  breaking  of 
the  newly  formed  adhesions  with  the  pia,  and  allow  the  en- 
closed pus  to  escape  on  the  surface. 

If  therefore  we  keep  these  facts  in  mind,  and  also  the  fact 
that  by  the  history  of  the  case,  we  can  usually  arrive  at  a 
definite  conclusion,  this  procedure  must  be  limited  to  a  very 
few  cases,  principally  in  those  where  the  symptoms  are  not 
well  marked  and  where  it  is  important  to  differentiate  between 
an  abscess  and  a  meningitis  purulenta.  Here  the  procedure 
is  of  undoubted  value. 

So  far  as  our  knowledge  goes  the  results  of  the  lumbar 
puncture  have  given  us  the  following  data: 

1.  Cloudy  fluid,  with  pus  cells  or  bacteria,  awakens  the 
suspicion  of  brain  abscess. 

2.  A  very  heavily  clouded  fluid  with  many  pus  cells  and 
bacteria  suggests  a  purulent  meningitis. 

3.  A  very  slightly  clouded  fluid  with  bacteria,  points  to  a 
disease  of  the  pia,  but  one  is  not  certain  whether  we  have  to 
deal  with  a  diffuse  or  circumscribed  process  of  the  meninges. 
.\  fluid  of  this  character  was  observed  in  a  cerebral  abscess 
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and  led  to  a  very  sad  result,  as  the  abscess  remained  unopened. 
(Brieger,  Ruprecht,  Wolf.) 

4.  If  the  fluid  is  free  from  pus  cells  and  bacteria,  then  no 
purulent  meningitis  is  present  or  we  have  to  do  with  a  very 
circumscribed  process. 

5.  Meningitis  serosa  or  an  encapsulated  purulent  menin- 
gitis is  to  be  thought  of  when  the  fluid  is  increased  in  quan- 
tity or  stands  under  pressure. 

6.  An  opalescent  fluid  will  be  probably  due  to  a  meningitis 
tuberculosa  even  if  the  tubercle  bacilli  cannot  be  found. 

Although  we  seem  to  have  so  many  certain  starting  points 
for  our  diagnosis  of  temporal  lobe  abscess,  we  are  not  always 
protected  from  making  a  mistake.  The  most  characteristic 
symptoms  may  lead  us  into  error.  Circumscribed  headache, 
pain  on  percussion  in  the  temporal  region,  or  the  posterior 
part  of  the  head,  neuritis  optica,  dizziness,  vomiting,  and  the 
general  condition  of  the  patient  indicated  in  many  cases  an 
abscess  where  the  autopsy  proved  a  purulent  meningitis  to  be 
the  real  trouble.  (Clinic  at  Halle.)  In  other  cases  the  dis- 
turbances connected  with  the  brain  were  ambiguous  or  the 
clinical  picture  of  the  abscess  was  clouded  by  intercurrent 
complications.  Comparatively  speaking,  the  temporal  lobe 
abscess,  by  a  consideration  of  its  symptoms  and  history,  is 
the  most  easily  diagnosticated.  The  points  of  selection  for 
the  brain  abscess  are  in  the  large  majority  of  cases  in  the 
temporal  lobe  or  cerebellum. 

Abscesses  of  the  frontal  lobe,  which  are  generally  rare 
(3  frontal,  362  temporal),  fail  to  give  any  definite  symptoms. 
This  is  also  the  case  with  brain  tumors  in  this  region.  The 
first  symptoms  show  themselves  through  the  distal  eflFects 
after  the  abscess  has  reached  a  certain  size :  Disturbances  of 
speech  if  it  is  left-sided,  and  monoplegia  of  the  opposite 
facialis  or  the  arm.  Occipital  lobe  abscesses  are  also  very 
rare,  and  according  to  von  Bergmann,  are  usually  the  exten- 
sion of  an  abscess  having  its  origin  in  the  temporal  lobe. 

In  children,  all  intracranial  processes,  as  well  as  an  ordinary 
middle  ear  inflammation,  usually  develop  with  symptoms  of 
irritation  and  take  a  more  active  course  than  is  the  case  with 
adults.  In  children  an  ordinary  extradural  abscess  may  be 
mistaken  for  a  brain  abscess.  (Korner.)  Local  symptoms 
are  seldom  or  never  well  marked. 

The  diagnosis  of  the  cerebellar  abscess  presents,  generally 
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speaking,  far  rrore  difficulties  than  is  the  case  with  a  tem- 
poral lobe  abscess.  The  picture  is  poorly  marked  and  not 
clear,  and  the  diagnosis  amounts  to  a  probability  only.  Often 
the  real  facts  of- the  case  are  only  possible,  when  one  can 
study  the  wound  conditions  during  the  opening  of  the  mas- 
toid or  the  exposure  of  the  sinus. 

Koch  divides  the  clinical  picture  of  the  cerebellar  abscess 
into  three  types: 

Those  cases  in  which  marked  and  manifold  local  symptoms 
allow  us  to  make  a  diagnosis. 

Those  cases  with  marked  brain  symptoms,  but  with  few 
and  poorly  marked  local  symptoms. 

Those  cases  in  which  neither  the  general  nor  the  local 
symptoms  are  well  marked,  but  the  diagnosis  is  made  possible 
by  the  course  of  the  purulent  inflammation,  the  finding  at  th« 
mastoid  operation  and  the  presence  in  and  through  the  dura 
of  a  fistulous  opening  leading  to  the  discovery  of  an  abscess. 

It  is  possible  to  determine  beforehand,  whether  two  ab- 
scesses are  present  at  the  same  time  or  whether  one  is  situated 
in  the  cerebrum  and  the  other  in  the  cerebellum.  If  the 
symptoms  do  not  entirely  disappear  after  the  operation  and 
if  no  purulent  symptoms  are  present  to  explain  the  remaining 
symptoms,  we  must  be  suspicious  of  a  second  abscess,  whose 
location  must  be  determined  by  the  symptoms  fonnerly 
present. 

Where  symptoms  of  intracranial  complication  are  present 
and  the  differential  diagnosis  lies  between  a  temporal  lobe 
and  a  cerebellar  abscess,  the  following  points  are  to  be  taken 
into  consideration: 

1.  All  general  symptoms  are  common  to  both  locations  with 
the  following  exceptions: 

(a)  With  temporal  lobe  abscess  it  usually  locates  the  seat 
of  the  trouble.  With  cerebellar  abscess,  it  is  usually  located 
in  the  back  of  the  head  and  siometimes  in  the  forehead. 

(b)  Disturbances  of  the  eye  muscles. 

2.  In  the  cerebellar  abscess,  as  the  greater  proportion  of 
the  deaths  are  due  to  failure  in  locating  the  abscess  early 
enough,  we  must  not  wait  for  the  special  and  local  symptoms 
of  the  abscess  in  the  hemispheres. 

3.  Naturally  a  cerebellar  abscess  may  also  exhibit  charac- 
teristic distal  effects,  which  consist  of  a  disturbance  of  the 
function  of  the  nucleus  and  the  stems  of  the  last  six  cranial 
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nerves,  but  these  phenomena  are  far  less  infrequent  than  is 
the  case  with  tumors. 

4.  Disturbances  of  equiHbrium,  gait,  breathing,  motor  dis- 
turbances of  speech,  stiffness  of  the  neck,  trismus,  nystagmus, 
paralysis  of  the  facialis  of  the  same  side,  paralysis  of  the 
extremities,  amaurosis  without  atrophy  of  the  optic  nerve, 
convulsions  in  children,  are  all  symptoms  of  the  cerebellar 
abscess. 

5.  In  cerebellar  abscesses  the  disturbances  of  speech  have 
the  bulbar  character. 

.  6.  Crossed,  pareses,  paralysis,  spasms,  often  convulsions, 
hemianesthesia,  amnesic  aphasia,  paraphasia,  -optico-acustic 
aphasia,  aphasia  for  words,  agraphia,  hemiopia,  ptosis,  ab- 
ducens  paralysis,  total  paralysis  of  the  oculomotorius,  usually 
indicate  a  temporal  lobe  abscess. 

7.  In  two-thirds  of  the  cases  of  cerebellar  abscesses  the 
local  symptoms  are  absent  or  poorly  marked. 

8.  The  temporal  lobe  abscess  as  a  rule  causes  more  or  less 
local  phenomena. 

9.  The  temporal  lobe  abscess  is  most  often  found  connected 
with  caries  of  the  tegmen  tympani ;  the  cerebellar  abscess 
with  caries  of  the  posterior  wall  of  the  petrous  bone  or  with 
a  purulent  inflammation  of  the  labyrinth. 

Here  and  there  cases  may  be  noted  in  literature  where, 
after  a  collection  of  pus  in  the  brain  has  been  diagnosed,  the 
one  type  of  abscess  was  mistaken  for  the  other,  (Drumond, 
Garngee,  Barr,  etc.)  Hansberg,  in  the  case  of  a  temporal 
lobe  abscess,  which  was  located  in  the  inferior  and  posterior 
part  of  the  lobe,  maintained  the  diagnosis  of  cerebellar  ab- 
scess. The  autopsy  showed  that  it  was  indeed  a  temporal 
lobe  abscess,  but  lay  quite  close  to  the  cerebellum. 

The  difficulty  is  increased  if  we  have  to  deal  with  a  double- 
sided  ear  discharge,  which  in  the  case  of  a  cerebellar  abscess 
can  present  insurmountable  difficulties.  If  disturbances  of 
speech  are  present,  then,  ceteris  paribus,  there  is  an  abscess 
of  the  left  hemisphere.  The  location  of  the  pain,  the  per- 
cussion tenderness  and  the  paralysis  on  the  opposite  or  the 
same  side,  are  of  great  diagnostic  value. 

The  differential  diagnosis  between  abscesses  of  the  cere- 
bellum and  a  purulent  inflammation  of  the  labyrinth  is  im- 
mensely difficult.  Both  diseases  may  develop  together  and 
have    similar  symptoms.     To  these  belong  dizziness,  nausea, 
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headache,  vomiting,  nystagmus,  changes  in  the  temperature 
curve,  etc. 

Neuritis  optica  is  common  in  cerebellar  abscess,  but  excep- 
tional in  labyrinth  disease.  It  may,  however,  be  wanting  in 
the  former  trouble.  Hemiataxia  and  hemi-anesthesia,  arc 
never  seen  in  purulent  labyrinth  disease.  Disturbances  of 
equilibrium  may  be  wanting  in  both  diseases. 

H.  Neumann  considers  nystagmus  a  very  important  symptom 
in  the  differential  diagnosis.  In  abscess  of  the  cerebrum  it  is 
almost  never  present.  In  cerebellar  abscess,  horizontal  nys- 
tagmus has  been  noted  both  toward  the  diseased  and  toward 
the  well  side.  It  increases  in  intensity  as  the  disease  pro- 
grresses  to  a  far  greater  degree  than  is  ever  noted  in  labyrinth 
disease.  Neumann  and  Barany  made  the  important  observation, 
that  in  the  beginning  of  the  labyrinth  disease  the  nystagmus 
is  toward  the  diseased  side,  but  that  later  it  entirely  disap- 
pears. In  the  beginning  of  a  cerebellar  abscess,  the  nystag- 
mus is  toward  the  well  side,  then  it  may  suddenly  change  to- 
ward the  diseased  side.  If  one  observes  this  latter  symptom, 
the  diagnosis  of  a  cerebellar  abscess  is  positive,  and  the  laby- 
rinthine origin  of  the  nystagmus  is  excluded.  Besides  if  a 
cerebellar  abscess  is  combined  with  a  purulent  labyrinth  dis- 
ease, the  intensity  of  the  nystagmus  quickly  diitiinishes  after 
the  labyrinth  operation,  if  it  is  of  labyrinthine  origin,  and  is 
not  at  all  affected,  if  it  is  due  to  a  cerebellar  abscess.  The 
cerebellar  nystagmus  has  a  rh>-thmical  character  and  has  the 
identical  features  of  the  labyrinth  type. 

The  differential  diagnosis  of  the  extradural  abscess  is  in 
most  cases  not  difficult.  General  symptoms  met  with  are: 
malaise,  general  outward  impression  of  a  very  sick  person, 
weariness,  dizziness,  vomiting,  etc.,  which  are  also  seen  with 
abscess.  Usually  these  symptoms  are  all  absent.  Changes 
in  the  pulse  rate  are  very  rare.  If  the  rate  is  lowered,  the 
size  of  the  extradural  abscess  is  great  enough  to  cause  press- 
ure symptoms.  Choked  disc  and  neuritis  optica  has  been 
noted  only  four  times.  (Braunstein,  three  times;  Holscher, 
once.)  In  acute  cases  a  slight  hyperemia  of  the  background 
has  been  noted  (Braunstein).  Nystagmus,  convergence,  di- 
vergence of  one  eye,  dilatation  of  the  pupils  have  all  been 
occasionally  seen.  In  very  rare  cases  where  the  extradural 
abscess  is  in  the  central  fossa,  crossed  pareses  may  be  ob- 
served, and  Komer  has  noted  sensory  disturbances  of  speech 
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in  children  in  left-sided  extradural  abscess.  In  one  case 
melancholia  and  in  another  the  "idee  fixe"  have  been  de- 
scribed.    (Biehl,  Holscher.) 

If  the  abscess  is  located  in  the  posterior  cranial  fossa,  a 
stiff  neck  may  be  noted.  In  the  majority  of  cases  a  high  fever 
will  be  wanting,  and  if  present  we  usually  find  an  accom- 
panying mastoid  inflammation  or  a  sinus  phlebitis.  If  any 
change  is  noted  it  will  be  a  lowering  of  the  temperature. 
Usually  the  extradural,  like  the  brain,  abscess  causes  no 
change  in  the  temperature  curve.  Headache  is  an  inconstant 
symptom,  at  times  it  is  entirely  wanting  and  again  it  takes 
on  the  character  of  a  brain  abscess  headache.  It  may  be 
located  over  the  ear,  in  the  back  of  the  head,  or  in  other  places 
which  do  not  correspond  to  the  location  of  the  abscess,  but 
is  seldom  diffuse  in  character.  Mental  or  physical  exertion 
or  percussion  over  the  seat  of  the  abscess  causes  an  increase 
in  the  headache,  and  it  will  usually  be  found  to  be  worse  at 
night. 

Pain  in  the  ear  is  often  found  in  connection  with  the 
headache.  Also  as  a  frequent  accompaniment  of  extradural 
abscess  we  have  periostitis,  formation  of  a  fistulous  opening 
and  subperiosteal  abscess.  When  it  is  remembered  how  sel- 
dom general  symptoms  and  how  still  more  rarely  local  symp- 
toms are  observed  with  extradural  abscess,  a  proper  differen- 
tial diagnosis  presents  no  difficulties.  In  brain  abscess  one 
will  be  able  to  recognize  a  more  or  less  well  marked  symptom- 
complex,  both  general  and  local,  while  with  an  extradural 
abscess  such  a  complex  belongs  to  the  exceptions.  As  has 
already  been  noted,  a  circumscribed  bone  change  is  usually 
found  with  the  extradural  abscess.  An  unusually  abundant 
discharge  of  pus  from  the  ear,  which  is  quantitatively  too  great 
for  a  middle  ear  secretion,  indicates  an  extradural  abscess, 
and  its  presence  is  still  more  probable,  if  with  the  cessation 
of  the  discharge,  the  brain  symptoms  appear.  If  both  dis- 
eases are  present  at  the  same  time  a  correct  diagnosis  is 
difficult  and  often  impossible,  and  if  the  extradural  abscess 
runs  its  course  with  the  symptoms  of  a  brain  abscess,  errors 
are  hard  to  avoid.  In  such  cases  the  diagnosis  is  generally 
first  made  on  the  operation  table. 

The  deep  extradural  abscess  has  the  same  course  as  the 
superficial,  and  often  develops  with  the  same  symptoms  or 
without  any  at  all.     The  diagnosis  of  such  an  abscess  is  a 
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remote  possibility,  and  it  is  only  after  the  mastoid  has  been 
opened  and  the  cerebral  and  cerebellar  abscesses  excluded 
that  we  can  arrive  at  a  definite  conclusion.  A  fistula  into  the 
labyrinth  makes  the  diagnosis  much  easier. 

An  empyema  of  the  saccus  endolympathicus  runs  its  course 
without  symptoms  and  often  leads  to  an  abscess  of  the  cere- 
bellum. 

The  same  conditons  apply  to  extradural  abscess  and  pachy- 
meningitis interna,  which  also  cause  no  typical  symptoms 
with  the  exception  of  those  cases  where  we  have  to  deal  with 
typical  local  symptoms  due  to  softening  of  the  brain  cortex. 
In  such  cases  a  differential  diagnosis  between  a  brain  abscess 
and  a  subdural  or  cortical  abscess  is  impossible  before  the 
operation.  Subdural  abscesses  can  by  reason  of  their  exten- 
sion and  at  times  numerous  complications,  cause  heterogenous 
and  inexplicable  symptoms.  .At  times,  local  symptoms  appear 
as  a  sensory  aphasia,  where  the  abscess  is  located  in  the  left 
temporal  lobe,  so  that  the  diagnosis  lies  between  a  meningitis 
and  a  temporal  lobe  abscess.  In  pachymeningitis  and  the  en- 
capsulated subdural  abscess  in  the  subarachnoid  space,  the 
spinal  fluid  is  as  a  rule  clear  or  only  slightly  clouded.  When 
we  find  such  a  condition  }fy  means  of  a  spinal  punction  we 
should  think  of  an  encapsulated  collection  of  pus,  so  that 
a  distinction  between  a  subdural  abscess  and  a  brain  abscess 
can  not  be  made.  If  after  incising  the  dura  and  the  inner 
sinus  wall  no  pus  is  discovered,  the  question  arises  whether 
we  have  to  do  with  a  brain  abscess  or  a  pachymeningitis  in- 
terna without  the  formation  of  pus.  (Holcher.)  The  subdural 
abscess  and  the  pachymeningitis  may  be  the  result  of  the 
breaking  through  of  a  brain  abscess,  but  more  often  is  a  com- 
plication of  a  sinus  thrombosus  or  an  extradural  abscess. 

Encephalitis  circumscripta  and  brain  abscess  are  impossi- 
ble to  diflFerentate  in  their  earlier  stages,  as  they  both  arise 
together,  and  as  a  matter  of  fact  the  encephalitis  represents 
the  initial  stage  of  the  abscess.  In  the  differential  diagnosis 
no  great  weight  should  be  put  on  the  duration  of  the  disease, 
but  the  etiology  above  all  must  be  taken  into  consideration. 

In  typical  cases  the  diflFerential  diagnosis  between  brain  ab- 
scess and  leptomeningitis  is  not  difficult  to  make.  Purulent 
inflammation  of  the  ear  may  be  the  etiologic  basis  for  both 
diseases  and  both  may  have  similar  symptoms.  .Although  as 
a  rule  each  disease  has  a  characteristic  symptom  complex. 
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for  itself,  there  are  cases  where  one  may  be  mistaken  for  the 
other  and  the  difference  is  not  therefore  absolutely  clear. 
When  the  leptomeningitis  has  a  slow  course  it  has  a  certain 
resemblance  to  a  brain  abscess.  A  headache  which  con- 
stantly reappears  belongs  to  this  group.  In  a  few  cases  it  is 
wanting  or  only  poorly  marked.  Ultimately  nausea,  vomit- 
ing and  dizziness  are  noted.  Sensory  disturbances  are  almost 
always  present;  they  differ  only  in  the  method  and  time  of 
their  appearance.  Their  degree  varies  from  a  slight  dis- 
turbance of  the  sensorium  to  the  deepest  coma.  Under  this 
class  belong:  excitement,  irritability,  uneasiness,  sleepless- 
ness, delirium,  apathy,  stupidity,  etc.,  total  or  partial  paralysis 
of  the  facial's,  stiff  neck  (which  is  always  well  marked  in 
meningitis),  paralysis,  myosis,  sluggishness  of  the  pupils, 
dread  of  light,  later  mydriasis,  paralysis  of  the  optic  nerve, 
conjugate  deviation,  nystagmus,  failure  or  increase  in  the 
patellar  reflex,  constipation  and  strangury.  Macewen  found 
neuritis  and  choked  disc  of  rare  occurrence,  but  Gowers  con- 
siders them  common  accompaniments  of  basal  meningitis.  As 
is  the  case  in  a  brain  abscess  patients  are  found  in  whom  sen- 
sation is  retained  to  the  last,  and  the  symptoms  take  on  the 
appearance  of  an  attack. 

Korner  noted  aphasia  when  an  exudate  took  place  into  the 
fossa  of  Sylvius.  When  the  course  of  the  meningitis  is  poorly 
marked  the  changes  in  temperature  may  be  very  slight  or 
even  subnormal  or  normal,  and  the  pulse  may  also  be  lessened 
in  frequency.  With  such  a  course  the  diagnosis  presents 
almost  insurmountable  difficulties.  As  we  have  already  shown, 
important  data  may  be  gained  from  a  lumbar  puncture.  It  is 
characteristic  in  leptomeningitis,  that  the  cranial  nerves  are 
implicated  to  a  much  greater  extent  and  more  irregularly  than 
is  the  case  with  a  brain  abscess.  In  meningitis  the  prodromal 
symptoms  are  of  much  longer  duration.  If  the  abscess  lies 
in  the  region  of  the  bridge,  the  cranial  nerves  may  be  widely 
affected,  but  as  is  well  known,  abscess  in  this  region  is  exceed- 
ingly rare  and,  our  therapeutic  measures  are  without  result. 
A  false  diagnosis  in  such  a  case  is  of  no  practical  significance. 
Fever  is  never  wanting  in  the  acute  cases  and  very  often  pre- 
sent in  the  subacute  cases,  its  character  varies,  but  is  not  at 
all  typical.  The  temperature  may  go  as  high  as  41",  C,  but 
not  usually  over  39°  C.  Korner  noted  that  a  high  fever  pre- 
dominates in  meningitis  of  the  convexity,  and  this  type  as  a 
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rule  has  a  severe  course  than  basal  meningitis.     The 

pulse  corresponds  to  the  height  of  the  temperature,  and  in 
the  end  stage  is  small,  irregular  and  scarcely  to  be  felt.  In 
rare  cases  it  remains  strong  and  regular. 

Hyperesthesia  of  .the  skin,  clonic  and  tonic  cramps  of  the 
facialis,  and  convulsions  and  paralysis  of  the  opposite  side 
have  also  been  noted  in  leptomeningitis.  The  crossed  par- 
alyses involve  equally  the  upper  and  lower  extremities.  In 
the  terminal  stage,  we  find  convulsions  and  paralyses  of  the 
extremities,  a  partial  or  total  loss  of  speech,  and  always  pro- 
gressive loss  of  consciousness,  Kern's  flexion  contractures, 
boat  shaped  contracted  abdomen,  and  involuntary  passage  of 
urine  and  feces  after  previous  retention  and  constipation. 
The  urine  contains  albumin,  peptone  and  sugar.  Local  symp- 
toms arising  in  the  cranial  nerves  are  usually  characteristic 
of  a  basal  meningitis,  while  symptoms  in  the  extremities  are 
the  signs  of  a  meningitis  convexitatis.  There  is  often  a  de- 
cided increase  in  the  white  blood  cells,  but  this  symptom  has 
also  been  observed  in  an  purulent  inflammation  of  the  mastoid, 
and  a  sinus  thrombosis.  Herpes  of  the  lips  and  entrance  to 
the  nose  often  occur.  The  meningitis  which  comes  on  with 
the  rupture  of  an  abscess  has  an  extremely  rapid,  stormy  and 
apoplectic  course  and  so  conceals  the  symptoms  of  the  ab- 
scess itself  that  the  latter  can  be  overlooked. 

A  sudden  increase  in  the  deafness  of  the  sound  side,  is 
more  significant  of  meningitis  than  brain  abscess,  although 
this  s\Tnptom,  as  has  already  been  stated,  occurs  in  the  latter. 

In  as  much  as  the  distal  effects  of  the  cerebellar  abscess 
takes  place  along  the  meninges,  the  symptoms  of  both  dis- 
eases, for  that  reason,  may  for  a  time  be  in  doubt. 

In  children,  a  brain  abscess  of  otitic  origin  and  sinus 
phlebitis,  often  run  their  course  with  meningeal  symptoms, 
and  have  often  been  mistaken  for  a  meningitis.  In  other 
cases  the  abscess  may  occur  with  meningitis  without  exhibit- 
ing any  characteristic  symptoms,  so  that  the  eflFects  of  the 
latter  alone  are  noted. 

In  many  cases  the  existing  symptoms  may  lead  directly  to 
a  false  diagnosis,  in  that  either  the  presence  of  another  com- 
plication with  meningitis,  or  a  meningitis  coming  in  as  a  com- 
plication with  another  intracranial  disease,  may  lead  to  a 
confusion  as  to  the  real  state  of  affairs.  Brieger,  for  example, 
observed  a  case  of  cerebellar  abscess,  whose  symptoms    re- 
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minded  one  strongly  of  meningitis,  and  the  same  thing  has 
been  seen  with  an  extradural  abscess. 

The  over-preponderance  of  the  general  symptoms  in  the 
clinical  picture  may  give  the  impression  of  a  general  septic 
disease.  We  must  also  realize  that  an  encapsulated  collection 
of  pus  may  give  the  appearance  of  a  general  meningitis,  while 
on  the  other  hand  the  distal  effects  of  a  meningitis  may  be 
confounded  with  a  brain  abscess. 

Brain  abscess  and  meningitis  serosa  are  closely  allied  and 
often  identical  symptoms.  The  latter  may  exhibit  the  symp- 
toms of  a  meningitis  diffusa,  but  on  the  whole  the  prevail- 
ing symptom  complex  is  that  of  pressure  symptoms.  A  char- 
acteristic symptom  as  opposed  to  brain  abscess  is  the  appear- 
ance of  neuritis  optica,  and  an  early  profound  loss  of  the  sen- 
sations. Stiff  neck,  opisthotonos,  differences  in  the  size  of  the 
pupils,  strabismus,  headache,  dizziness,  vomiting,  constipa- 
tion, slowing  of  the  pulse,  temperature  curve,  and  of  the  local 
symptoms,  disturbances  of  speech,  are  common  to  both  dis- 
eases. Disturbances  of  locomotion,  which  are  so  important 
in  cerebellar  abscesses,  are  still  more  marked  in  meningitis 
serosa.  In  the  latter  case  disturbances  of  sight,  such  as 
amaurosis  and  amblyopia  are  very  commonly  observed.  Deaf- 
ness, loss  of  taste  and  smell,  also  double-sided  pareses  and 
paralyses  of  both  legs,  both  arms,  both  facial  nerves,  both 
abducens  nerves,  are  not  infrequently  met  with  in  the  case  of 
meningitis  serosa.  At  times  these  disturbances  appear  on  one 
side  only,  and  their  subsequent  involvement  of  the  opposite 
side  indicates  a  meningitis  serosa  as  against  a  brain  abscess. 
Koch  has  observed  convulsive  seizures  in  a  third  of  the  cases. 
Such  attacks  have  been  noted  in  a  cerebellar  abscess,  but 
hydrocephalus  was  almost  invariably  an  accompaniment.  The 
principal  difference  lies  in  the  course  of  the  disease.  The 
meningitis  serosa  develops  suddenly  with  severe  brain  symp- 
toms, which  in  a  few  days  or  even  in  a  few  hours  entirely  dis- 
appear without  leaving  any  traces.  The  manifest  and  end 
stages  of  an  abscess  on  the  other  hand,,  develop  steadily  on- 
ward toward  the  end,  the  symptoms  lasting  at  the  most  a  few 
weeks  or  only  a  few  days,  whereas  the  attacks  of  meningitis' 
may  be  repeated  throughout  months  or  even  years.  The 
principal  differential  diagnostic  point  lies  in  the  lumbar  punc- 
ture.   In  general,  the  meningitis  serosa  is  more  often  the  com- 
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plication  of  a  brain  abscess  than  it  is  of  the  ordinary  purulent 
car  disease. 

Tuberculous  Meningitis  and  Brain  Abscess. — It  is  to  be  es- 
pecially noted  that  meningitis  tuberculosa  occurs  especially 
in  children  under  10  years  of  age,  and  that  brain  abscess  at 
this  period  is  relatively  uncommon.  The  disease  has  also 
been  observed  in  adults  up  to  thirty  years  of  age.  The  men- 
ingitis is  usually  accompanied  by  general  tuberculosis,  but 
here  and  there  one  sees  cases  where  the  original  trouble  is 
lost  sight  of,  and  the  meningitis  appears  as  an  apparently  pri- 
mary disease.  Tubercular  meningitis  in  children  is  usually 
accompanied  by  preliminar\'  symptoms.  They  lose  flesh,  are 
weak,  depressed,  irritable,  the  sleep  is  uneasy,  and  they  often 
complain  of  headache,  which  is  increased  by  bodily  work  or 
mental  exertion.  Such  a  condition  may  be  of  weeks'  dura- 
tion. Then  apparently  without  any  couse,  vomiting  appears, 
which  is  usually  accredited  to  an  indiscretion  in  the  diet  and 
the  headache  becomes  more  violent.  Symptoms  of  brain  in- 
volvement appear  which  have  the  same  character  as  a  brain 
abscess,  viz:  somnolence,  delirium,  stiff  neck,  differences  in 
the  pupils,  dizziness,  convulsions,  obstipation,  and  lowering 
of  the  pulse  rate  to  40  to  thte  minute.  The  temperature  in- 
creases a  little,  to  38.5°  C.  Local  symptoms  such  as  aphasia 
and  poorly  marked  neuritis  optica  have  been  observed.  The 
characteristic  choroidal  tubercles  may  be  absent.  At  the  end 
of  the  first  or  in  the  second  week  of  the  disease  an  involve- 
ment of  the  cranial  nerve  begins,  shown  by  strabismus,  in- 
equality of  the  pupils,  a  slight  degree  of  ptosis,  and  a  paresis 
of  the  facialis.  The  somnolence  passes  into  a  coma,  the  head 
will  be  drawn  backward,  if  this  is  not  already  the  case,  and 
a  rigidity  of  the  limbs  may  be  noted.  Commonly  local  con- 
vulsions or  paralysis,  hemiplegia,  or  paralysis  of  the  arm  or 
face,  seldom  of  leg  or  face,  will  appear.  The  paralysis  may 
be  lasting  or  temporary.  The  pulse  becomes  rapid,  140  to  180, 
the  respiration  difficult  and  irregular,  and  the  patient  finally 
dies  in  coma.  The  temperature  is  either  not  elevated  or  is 
subnormal.  At  times  just  before  death  an  apparent  improve- 
ment takes  place.  If  only  the  convexity  of  the  brain  is  af- 
fected, which  is  seldom,  the  symptoms  of  cranial  nerve  in- 
volvement are  wanting  and  vomiting  is  rare,  and  delirium, 
convulsions,  and  rigidity  of  the  extremities  become  the  prin- 
pipal  symptoms. 
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On  account  of  the  many  symptoms  common  to  these  two ' 
diseases,  and  because  of  the  possibility  of  an  accidental 
tuberculosis  in  other  organs,  the  difficulties  of  a  differential 
diagnosis  in  a  patient  with  a  brain  abscess  of  nontubercular 
origin,  are  often  insurmountable.  This  is  especially  the  case 
when  one  reflects  that  in  children  an  acute  middle  ear  inflam- 
mation is  often  seen  with  symptoms  of  headache,  vomiting, 
fever,  delirium,  dizziness,  strabismus,  and  a  more  or  less  well 
marked  neuritis  optica ;  and  that  the  brain  abscess  often  runs 
the  course  of  a  meningitis.  In  the  best  of  cases,  the  diagnosis 
can  only  be  probable. 

If  a  child  with  no  hereditary  tuberculous  tendencies  is 
seized,  during  the  course  of  an  acute  or  middle  ear  inflam- 
mation, with  attacks  of  severe  head  and  ear  pain,  vomiting 
and  other  symptoms  of  intracranial  pressure,  with  norrnal  or 
subnormal  temperature,  with  convulsions  or  loss  of  conscious- 
ness during  which  the  mind  remains  clear,  the  symptom  com- 
plex speaks  for  a  brain  abscess.  In  such  cases  stiffness  of  the 
muscles  of  the  neck,  pupil  differences,  fixation  of  the  bulb, 
disturbances  of  equilibrium,  and  a  staggering  gait,  indicate 
cerebellar  abscess.  A  well  marked  neuritis  optica  at  the  end 
of  the  first  week  of  sickness  is  also  in  favor  of  a  cerebellar 
abscess.  The  diagnosis  of  a  tubercular  meningitis  is  made 
positive  if  the  tuberculin  reaction  in  the  eye  is  positive,  and 
if  we  find  tubercle  bacilli,  lymphocytes,  and  a  slight  clouding 
in  the  spinal  fluid.  The  tuberculin  reaction  and  the  presence 
of  tubercle  bacilli  often  fail.  The  puncture  of  the  arachnoid 
sac  during  the  mastoid  operation  may  also  be  used  as  a  diag- 
nostic agent. 

In  large  children  and  adults,  the  symptoms  of  a  tubercular 
meningitis  are  the  same  with  the  exception  that  the  prodromes 
and  convulsions  are  rarer.  As  with  abscess,  the  pulse  and 
temperature  remain  the  same.  Sudden  unconsciousness,  de- 
lirium, marked  stiffness  of  the  neck  muscles,  and  crossed  dis- 
turbances of  motion  and  sensation  are  more  in  favor  of  a  men- 
ingitis, whose  character,  by  an  investigation  of  other  organs 
and  a  careful  review  of  the  clinical  history,  may  be  more  or 
less  accurately  ascertained.  If  tubercular  caries  of  the  mid- 
dle ear  and  the  adjacent  parts  are  present,  the  meningitis  is 
probability  of  tubercular  origin.  An  abscess  may,  however, 
be  present  at  the  same  time,  but  with  the  above  mentioned 
general  and  local  symptoms  and  a  sound  organ  of  hearing 
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and  with  symptoms  of  tuberculosis  in  other  parts  of  the  body, 
a  brain  abscess  is  decidedly  out  of  the  question. 

Virchow  was  the"  first  to  explain  in  what  manner  a  collec- 
tion of  tubercles  in  the  brain  could  lead  to  the  formation  of 
an  abscess.  Such  a  tubercle  has  its  point  of  selection  between 
the  gray  and  the  white  matter.  If  the  caseous  contents  begin 
to  break  down  and  liquefy,  a  thing  which  happens  but  seldom^, 
we  have  in  the  middle  of  the  tubercle  a  small  space  filled  with 
a  cloudy  whey-like  fluid.  At  times  one  notes  that  the  tuber- 
cles are  surrounded  by  pus  or  the  entire  mass  is  of  a  purulent 
nature.  Such  an  abscess  may  be  easily  mistaken  for  a  brain 
abscess  of  otitic  origin,  and  is  only  to  be  differentiated  by  the 
presence  of  more  or  less  tubercle  bacilli.  The  symptoms  are 
precisely  similar  to  those  of  a  brain  abscess,  but  concomitant 
changes  of  a  tubercular  nature  in  the  lungs  or  other  bodily 
organs,  will  generally  be  found.  The  writer  observed  a  brain 
abscess,  with  lung  tuberculosis  as  a  complication. 

It  would  be  difficult  to  make  a  mistake  in  the  diagnosis  be- 
tween a  brain  abscess  and  meningitis  cerebrospinalis  epi- 
demica.  If  we  consider,  in  connection  with  the  ear  pain,  the 
symptoms  of  the  meningitis :  the  severe  headache,  retraction 
of  the  head,  cutaneous  hypei-esthesia,  delirium,  pain  in  the 
back,  muscular  rigidity,  pain  in  the  neck,  muscles,  herpes 
labialis,  even  leaving  out  of  consideration  the  epidemic 
and  infectious  nature  of  the  disease,  an  error  as  to  the  real 
nature  of  the  trouble  is  almost  impossible. 

Sinus  Thrombosis  and  Brain  Abscess. — A  confounding  of 
these  two  troubles  is  uncommon.  In  most  cases,  at  least  in  the 
beginning,  headache  and  vomiting  will  accompany  the  throm- 
bosis. The  headache  is  at  times  diffuse  at  times  sharply  cir- 
cumscribed on  the  diseased  side  or  referred  to  the  ear  itself. 
In  cases  where  the  condition  is  not  complicated  with  a  brain 
abscess  or  meningitis,  the  consciousness  is  not  at  first  dis- 
turbed, but  later  it  may  be  clouded  to  a  slight  degree.  The 
opposite  of  these  conditions  has  been  noted  in  scattered  cases. 
The  author  observed  several  cases  of  septic  thrombus  where 
the  autopsy  showed  a  well  marked  basal  meningitis,  in  which 
not  taking  into  account  the  stupor  depending  upon  the  infec- 
tious process  itself,  the  consciousness  was  not  at  all  disturbed 
during  life,  but  only  a  few  hours  just  before  death.  Psychical 
depression,  a  slight  degree  of  stupor  and  a  general  loss  of 
strength  are  very  common.     Neuritis  optica  is  seldom  oh- 
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served.  Korner  has  never  observed  it  in  cases  of  the  trans- 
verse sinus,  but  it  does  appear  in  diseases  of  the  cavernous 
sinus,  and  Jansen  considers  it  here  of  diagnostic  value. 

The  most  important  differential  symptom  which  separates 
an  infected  sinus  thrombosis  from  a  brain  abscess,  is  the  char- 
acteristic septic  fever,  with  its  accompanying  chills,  sweating 
and  rapid  rises  and  falls  in  the  temperature  (41.5°  to  36.2°). 
In  children,  the  chills  and  sweating  may  be  wanting,  and  the 
fever  itself,  especially  when  metastases  are  present,  may  not 
show  the  characteristic  curve.  The  pulse  corresponds  to  the 
temperature,  and  when  a  sepsis  is  present,  the  acceleratiori 
will  be  noted  during  the  afebrile  intervals.  A  slowing  of  the 
pulse  to  42  has  been  noted  in  rare  cases.    (Kessel.) 

Metastatic  brain  abscesses  are  very  rare  and  usually  multi- 
ple. A  single  abscess  only  may  be  present,  which  is  therefore 
operable.  The  metastatic  abscesses  originating  in  a  purulent 
ear  discharge,  are  usually  peripheral,  and  occur  especially  in 
the  joints,  subcutaneous  tissues  and  muscles,  seldom  in  the 
lungs,  and  rarely  in  other  organs. 

External  manifestations  which  characterize  a  phlebothrom- 
bosis,  are  involvement  \)f  the  nerves  which  pass  through  the 
foramen  jugulare  (vagus,  accessorius,  glossopharyngeus) ,  as 
well  as  the  hypoglossus.  In  addition  we  may  find  a  painful 
edema  of  the  posterior  border  of  the  mastoid,  edema  of  the 
eyelids  (in  diseases  of  the  sinus  cavernous),  a  marked  filling 
of  the  veins  of  the  forehead  on  the  diseased  side  and  unequal 
fullness  of  the  external  jugulars.  Often  a  hard  painful  cord- 
like swelling  of  the  thrombosed  vein  and  the  infiltrated  con- 
nective tissue  may  be  distinctly  felt.  Movement  or  turning 
the  head  toward  the  sound  side  causes  pain.  Hoarseness, 
aphonia  and  difficulty  of  breathing  are  often  present.  Local- 
ized convulsions  in  the  region  supplied  by  the  accessorius, 
paralysis  of  the  muscles  involved  in  the  act  of  swallowing, 
paralyses  of  the  muscles  of  the  soft  palate,  all  come  into  con- 
sideration. 

Plugging  of  the  sinus  cavernosus  makes  itself  known 
through  a  passive  hyperemia  in  the  region  of  the  ophthalmic 
vein  and  the  disturbances  of  one  or  more  nerves  which  stand 
in  close  relation  to  it.  A  high  continuous  fever,  a  weak  and 
rapid  pulse,  disturbances  of  consciousness  and  a  marked  loss 
of  strength  make  up  the  symptoms  of  a  septic  intoxication. 

In  children  an  uncomplicated  sinus  thrombus  can,  at  times, 
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run  its  course  with  the  so-called  meningeal  symptoms.  In 
such  a  case  a  certain  diagnosis  is  not  to  be  made,  but  a  lumbar 
puncture  will  help  to  clear  the  matter  up. 

If  a  sinus  thrombosis  is  complicated  with  a  brain  abscess, 
or  if  at  the  same  time  a  leptomeningitis  is  present,  the  symp- 
toms of  the  general  infection  are  so  well  marked  that  the 
symptoms  of  the  complicating  disease  are  to  a  certain  extent 
clouded.  In  many  such  cases  the  brain  abscess  is  small  and 
develops  after  the  formation  of  the  thrombus.    (Macewen.) 

Brain  Abscess  and  Apoplexy. — The  end  stage  of  the 
brain  abscess  or  its  final  rupture  into  the  side  ven- 
tricle or  upon  the  surface  of  the  brain,  has  many  points 
of  similiarity  with  an  attack  of  apoplexy.  This  is  es- 
pecially true  if  the  etiologic  cause  of  the  brain  abscess  has  been 
disregarded.  On  the  other  hand,  apoplexy,  when  accompanied 
by  a  purulent  middle  ear  disease,  may  be  mistaken  for  an  ab- 
scess. In  both  diseases  two  main  sets  of  symptoms  dominate : 
general  and  local.  The  attack  can  be  accompanied  by  pre- 
liminary symptoms,  such  as  headache,  dizziness,  slight  physical 
disturbances,  slight  disturbances  of  speech,  which  with  the 
presence  of  a  purulent  ear  discharge  cause  one  to  be  suspicious 
of  a  latent  nmning  or  ruptured  abscess,  .\poplexy,  however, 
comes  in  the  latter  periods  of  life,  while  abscess  is  usually 
seen  during  the  first  three  decenniums.  In  apoplexy,  of  the 
general  symptoms,  loss  of  consciousness,  and  the  local  hemi- 
plegia, are  the  most  common  svmptoms.  The  apoplectic  at- 
tack comes  on  suddenly,  the  patient  collapses  into  a  comatose 
condition,  and  for  a  shorter  or  longer  time  is  wholly  or  en- 
tirely unconscious.  Movements  and  sensations  are  entirely 
blotted  out,  and  the  patient  may  die  in  a  few  hours  or  even  a 
few  minutes.  The  pulse  is  at  first  slowed,  small  and  hard 
to  feel.  At  times  it  is  accelerated.  About  an  hour  after  an 
attack  the  temperature  sinks  as  low  as  30"  and  remains  so 
until  death  or  rises  again  to  normal.  A  convulsion  may  accom- 
pany the  attack,  but  it  is  as  a  rule  wanting.  In  certain  cases 
the  patient  may  recover,  the  general  svTnptoms  recede  and  the 
hemiplegia  alone  remain.  The  rupture  of  an  abscess  will  al- 
most always  be  accompanied  by  a  chill,  increased  temperature, 
violent  headaches  and  vomiting.  The  pulse  is  greatly  acceler- 
ated, and  the  other  symptoms,  already  mentioned,  may  appear. 
The  attack  is  invariably  fatal.  As  a  rule  it  can  be  ascertained 
that  with  the  brain  abscess,  certain  general  symptoms,  and 
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often  local  symptoms  have  been  present  for  a  longer  or  shorter 
period,  while  in  apoplectic  cases  these  are  generally  wanting 
or  when  they  did  appear  were  of  short  duration  and  not  char- 
acteristic. 

Brain  Abscess  and  Tumor. — Here  the  etiology  is  of  great 
importance.  The  very  absence  of  a  specific  etiologic  factor 
would  speak  for  a  tumor.  Distinct  local  brain  symptoms  and 
a  slow  gradual  increase  in  the  course  of  the  same,  especially 
with  paralysis  of  the  cranial  nerves,  a  high  degree  of  neuritis 
optica,  with  often  progressive  blindness,  at  times  hemianopsia, 
general  and  local  convulsions,  general  muscular  weakness,  at- 
tacks of  loss  of  consciousness,  all  favor  a  new  growth.  The 
receding  of  severe  symptoms  also  indicates  a  tumor.  The 
temperature  never  vacillates,  but  as  we  have  already  shown 
the  course  of  the  abscess  can  be  an  afebrile  one  or  the  curve 
may  even  drop  below  the  normal.  In  the  latter  affection, 
however,  there  will  be  slight  changes  in  the  temperature  with 
generally  an  increase  toward  the  end,  following  the  appear- 
ance of  complications. 

The  rapid  development  of  acute  or  severe  brain  symptoms 
after  only  slight  signs  of  a  brain  affection  have  been  noted, 
indicates  an  abscess.  The  symptoms  common  to  both  troubles 
are, — headache,  dizziness,  vomiting,  stupor  of  the  mental  fac- 
ulties, neuritis  optica,  uncommon  in  abscess  and  not  so  well 
marked  as  in  tumor,  and  lastly  cerebellar  ataxia  in  the  case  of 
cerebellar  tumors.  Neuritis  optica  is  sometimes  a  very  early 
symptom,  especially  in  tumors  of  the  cerebellum  and  diseases 
of  the  copora  quadrigemina.  In  tumors  of  the  cerebrum  it 
makes  its  appearance  late. 

Convulsions  often  appear  in  the  case  of  a  tumor  before  a 
suspicion  of  the  growth  is  present.  Although  in  the  case  of 
a  tumor,  the  development  of  the  symptoms  is  slow  and 
gradual,  the  course  of  the  individual  symptoms  is  not  always 
equally  so.  In  slow  growths,  as  is  the  case  with  an  abscess, 
the  process  of  the  development  may  be  intermittent  or  even 
stationary.  Pressure  symptoms  may  appear  quickly  in  the 
case  of  a  tumor;  a  healthy  facial  nerve,  for  example,  can  in 
a  few  days  be  completely  paralyzed.  In  other  cases  a  rapid 
increase  in  the  symptoms  occur  as  a  result  of  a  local  menin- 
g'tis  caused  by  the  tumor.  Commonly  there  follows  a  tempo- 
rary or  lasting  hemiplegia,  following  a  convulsion,  or  even 
without  one.    In  the  cases  of  recognizable  syphilis,  it  is  prob- 
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able  that  the  tumor  is  of  this  nature,  and  eventually  it  form* 
a  gummi  which  under  certain  circumstances  may  break  down 
and  in  this  manner  give  an  indistinct  picture  of  a  brain  ab- 
scess. The  diagnosis,  as  is  the  case  in  the  tuberculous,  may 
be  only  an  indefinite  one. 

The  intracranial  aneurysm  also  forms  a  new  growth  and 
g^vcs  rise  to  symptoms  of  a  tumor  of  an  entirely  different 
nature.  The  only  difference  is  the  presence  within  the  cra- 
nium of  an  audible  aneurysmal  murmur. 

In  very  rare  cases  a  new  growth  can  take  place  in  the 
presence  of  a  purulent  ear  disease,  and  this  may  cause  the 
diagnosis  to  become  a  matter  of  great  difficulty  or  even  im- 
possibility. 

Hysteria  may  be  mistaken  for  an  abscess,  when  it  occurs  in 
connection  with  an  ear  discharge  or  a  purulent  affection  of 
the  temporal  bone.  This  is  especially  the  case  if  the  patient 
has  been  under  observation  for  a  short  time,  and  if  headache 
and  vomiting  are  present.  The  sudden  outbreak,  the  failure 
of  all  symptoms  of  organic  disease  or  neuritis  optica,  the 
method  and  appearance  of  the  objective  symptoms,  as  well 
as  the  circumstance  that  hysterical  individuals  have  a  tendency 
,  to  imitate  allows  one  to  mak^  the  correct  diagnosis.  Hemianes- 
thesia, disturbances  of  the  special  senses  without  a  concomi- 
tant motor  paralysis,  are  among  the  most  infrequent  of  the 
s)'mptoms  observed  in  brain  abscesses  or  tumors. 

In  females,  and  perhaps  where  other  hysterical  symptoms 
are  present,  it  sometimes  happens  that  a  brain  abscess  is  mis- 
taken for  hysteria.  In  order  to  exclude  diagnostic  errors  as 
far  as  possible,  the  apparent  hysterical  symptoms  must  never 
be  allowed  to  influence  the  diagnosis,  until  an  organic  brain 
affection  can  be  positively  excluded.  The  best  protection 
against  diagnostic  mistakes  is  an  exact  knowledge  of  hysteria, 
and  an  exact  knowledge  of  the  brain  abscess,  as  well  as  a 
rich  experience  in  these  fields.  U|X)n  the  other  hand,  it  must 
not  be  forgotten  that  the  diagnosis  of  hysteria  presents,  in 
most  cases,  no  especial  difficulty  if  we  take  into  account  the 
manner  and  origin  of  the  disease,  the  course  of  the  same,  and 
the  presence  of  certain  characteristic  symptoms.  Experience 
has  taught  us,  however,  that  hysteria  may  give  rise  to  diag- 
nostic errors,  and  to  determine  whether  certain  symptoms  be- 
long to  the  hysteria  or  not.  presents  problems  which  are  dif- 
ficult even  for  the  experienced  observer  to  solve.     If  it  is 
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necessary  in  a  given  case  to  make  a  positive  diagnosis,  the 
principal  thing  to  do  is  to  seek  for  the  appearance  of  the 
stigmata  of  the  disease.  These  consist  of  psychic  and  somatic 
disturbances,  anesthesias,  hysterical  zones,  attacks  of  convul- 
sions, etc.  In  seeking  for  stigmata,  organic  lesions,  especially 
those  characteristic  for  brain  abscess,  must  be  excluded.  It 
is  to  be  regretted  that  many  symptoms  which  are  characteristic 
for  brain  abscess  are  often  found  in  hysteria.. 

With  the  exception  of  certain  symptoms,  the  method  of  ori- 
gin and  the  further  development  of  the  disease,  allow  one  to 
come  to  a  fairly  definite  conclusion  as  to  its  nature.  In  hys- 
teria the  course  of  the  disease  is  very  seldom  regular.  Se- 
vere disturbances  may  suddenly  disappear  without  improve- 
ment of  the  general  condition.  Attacks  which  suddenly  de- 
velop with  great  violence,  as  well  as  a  sudden  cessation  of 
long  standing  symptoms,  point  to  hysteria.  A  number  of  hys- 
terical symptoms,  such  as  anesthesias,  hyperesthesias,  paretic 
conditions,  contractions,  tremors,  etc.,  may  suddenly  run  from 
one  side  of  the  body  to  the  other.  The  grouping  together  of 
certain  symptoms  often  gives  us  certain  diagnostic  starting 
points,  as  for  example:  the  hysterical  hemianesthesias  do  not 
occur  with  hemiopia,  but  the  hysterical  paraplegias  do  occur 
with  anesthesias  which  are  confined  to  the  legs. 

An  example  from  von  Boissard  serves  to  show  how  easily 
hysteria  can  be  mistaken  for  a  severe  brain  complication.  A 
female  patient,  45  years  of  age,  was  suddently  attacked  with 
severe  headache  and  vomiting  of  a  cerebral  character.  The 
pupils  were  small,  the  pulse  slowed  to  48,  and  obstipation  was 
present.  The  temperature  was  normal.  As  a  member  of  the 
family  had  died  of  pulmonary  tuberculosis,  the  suspicion 
pointed  to  meningitis  tuberculosa.  After  a  few  days  the  con- 
dition improved,  a  right  sided  hemianesthesia  appeared,  and 
immediately  the  hysterical  nature  of  the  trouble  was  apparent. 

The  author,  a  few  years  ago  observed  the  case  of  a  young 
man  of  26,  upon  whom  a  mastoid  operation  was  made,  follow- 
ing a  right  sided  chronic  ear  discharge.  The  patient  com- 
plained continually  of  symptoms  that  pointed  to  a  brain  ab- 
scess. At  the  hands  of  a  surgeon  he  was  trephined  twice  with- 
out result,  and  the  brain  substance  explored.  The  entire  con- 
dition was  that  of  a  hysterical  person  who  rather  expected 
further  operations  on  the  skull. 

Neurasthenia,  especially  when  an  ear  discharge  is  present, 


DIAGNOSIS  OF  THE  OTITIC  BRAIN    AHSCESS.  837 

may  often  g^ve  rise  to  the  suspicion  of  a  brain  abscess.  This 
latter  disease  may  often  closely  simulate  the  cerebral  type  of 
neurasthenia,  especially  in  its  preliminary  period.  In  the  fur- 
ther course  of  the  trouble,  there  comes  with  these  doubtful 
symptoms,  tliose  which  can  only  be  explained  as  depeif(ling 
upon  an  anatomic  change.  Just  in  proportion  as  the  symp- 
toms depending  upon  an  anatomic  basis  are  not  present,  just 
in  that  proportion  must,  ceteris  paribus,  neurasthenia  be 
taken  into  consideration.  It  is  not  correct  to  say  that  symp- 
toms of  neurasthenia  are  of  a  fluctuating  character.  In  many 
cases  they  are  very  obstinate,  especially  dullness  in  the  head, 
the  nervous  asthenopia,  the  decrease  in  the  ability  for  mental 
work,  weakness  in  the  legs,  etc.,  symptoms  which  can  not  be 
looked  upon  as  harmless  as  they  are  often  seen  in  brain  ab- 
scess. On  the  other  hand,  at  least  a  certain  proportion  of  the 
bra*n  abscess  symptoms  show  a  marked  degree  of  fluctuation. 
In  neurasthenics,  the  headache  seldom  reaches  a  great  inten- 
sity without  special  cause,  and  less  seldom  continues  such  in- 
tensity over  a  long  period  of  time.  Percussion  tenderness  of 
the  skull  and  dizziness  are  not  present.  Vomiting,  a  symptom 
which  is  always  present  with  brain  abscess,  is  always  absent 
in  neurasthenia.  Mental  depression,  remarkable  changes  in 
the  voice,  transient  changes  in  the  strength,  and  difference  in 
the  size  of  the  pupils,  are  common  to  both  diseases. 

Hyperesthesia  of  the  scalp  is  common  with  neurasthenia, 
but  rdre  in  brain  abscess.  Aphasic  changes  in  speech  are 
wanting  in  neurasthenia,  but  in  rare  cases  a  paraphasia,  word 
amnesia,  or  paragraphia  may  be  present.  Of  the  motor  dis- 
turbances, a  long  continuing  paralysis  of  the  extremities  fails 
absolutely.  Paralytic  d-sturbances  of  the  facialis,  and  of  the 
eye  muscles,  myosis.  reflex  immobility  of  the  pupils,  changing 
reaction  to  I'ght,  slight  pareses  in  the  region  of  the  above 
mentioned  nerves,  must  be  considered  as  all  sf>eaking  against 
neurasthenia.  On  the  average  the  pulse  is  80  to  100.  In  neu- 
rasthenia, all  changes  of  hearing,  tuning  fork  tests  and  lx)ne 
conduction  must  be  considered  of  labyrinthine  nature,  and,  ac- 
cording to  Babinsky.  of  central  origin.  They  are  only  noted 
in  traumatic  neurasthenia. 

Exceptionally,  coma  diabeticum  may.  in  a  person  suffering 
from  an  ear  discharge,  bear  a  striking  resemblance  to  a  brain 
abscess  in  the  end  stage,  and  thus  give  rise  to  diagnostic  er- 
rors.   This  is  apt  to  be  the  case,  if  the  attack  comes  on  sud- 
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denly,  and  if  the  patient  has  been  seen  for  the  first  time.  The 
patient  is  entirely  unconscious ;  the  coma  is  seldom  broken 
by  periods  of  consciousness.  Occasionally  unmistakable  clonic 
convulsions  appear,  and  mydriasis,  fixation  of  the  pupil,  half 
opened  lids,  small  and  quick  pulse,  temperature  below  normal, 
deep  inspiration  with  short  expiration,  and  growing  cyanosis, 
are  observed.  The  history  usually  shows  previous  headache, 
loss  of  sleep,  uneasiness,  anxiety,  dizziness,  and  a  continuous 
feeling  of  intoxication.  The  penetrating  odor  of  acetone,  di- 
rects us  to  the  proper  differential  diagnosis.  "A  further  diag- 
nostic point  is  the  presence  of  sugar  in  the  urine  and  its  ex- 
ceptionally strong  reaction  to  chlorid  of  iron.  Naturally 
a  diabetic  coma  and  a  brain  abscess  may  be  present  at  the  same 
time,  but  under  these  circumstances  an  inability  to  make  a 
correct  differential  diagnosis  is  of  little  practical  value. 

Uremia,  occurring  together  w'th  a  purulent  otitis,  may  c:ive 
occasion  to  a  confusion  of  diagnosis.  The  first  attacks,  which 
make  themselves  known  by  loss  of  consciousness,  coma,  and 
tonic  or  clonic  convulsions,  are  usually  preceded  by  headache, 
dizziness,  apathy,  a  slight  dulling  of  the  sensations,  an  in- 
creased desire  for  sleep,  and  not  infrequently  nausea,  vomit- 
ing and  diminished  pulse  rate.  With  an  abnormally  high 
and  at  other  times  an  abnormally  low  temperature.  42°-30°  C. 
paralyses,  contractures,  and  twitching  of  the  muscles,  are  but 
seldom  observed  and  still  more  infrequently  mania,  melan- 
cholic depression,  and  delirium.  A  consideration  of  the  rea- 
sons for  the  suppressed  or  decreased  secretion  of  the  urine, 
as  well  as  an  investigation  of  the  fundi  for  retinitis  albumin- 
urica,  will  almost  always  guard  against  a  mistake  in  diagnosis. 
The  amaurosis,  which  not  infrequently  develops  without  any 
anatomic  ground,  demonstrable  with  the  opthalmoscope.  and 
which  may  also  completely  disappear  in  a  short  time,  is  a  con- 
dition never  seen  in  bram  abscess.  Here  also,  in  connection 
with,. but  not  depending  on  the  disease  which  frave  rise  to  the 
brain  abscess,  we  may  have  a  brain  abscess,  and  the  diagnosis 
may  of  course  present  great  difficulties,  and  often  make  it 
almost  impossible  to  arrive  at  the  correct  solution. 

The  sequence  of  the  symptoms  in  typhoid  fever  is  so  pecul- 
iarly characteristic,  that  a  mistake  can  scarcely  be  made  in  its 
recognition.  However,  this  regularity  in  sequence,  especially 
in  the  temperature  curve,  can  not  always  be  expected,  and 
the  patient  must  be  under  observation  for  a  certain  period  of 
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time,  it  is  easier  to  coniound  typhoid  with  pyemia  than  with 
brain  abscess.  We  must  never  lose  sight  of  the  fact,  that  we 
may  have  a  typhoid  with  a  low  temperature,  slowed  pulse  and 
preponderating  brain  symptoms,  and  thus  give  occasion  to  an 
error.  An  exact  knowledge  of  both  diseases,  a  continuous 
and  accurate  observation  of  the  course  of  the  disease  and  the 
agglutination  will  he  enough  to  protect  one  from  all  diagnostic 
failures. 

Up  to  the  present  writing  the  writer  has  been  twice  con- 
sulted by  internists,  where  the  suspicion  of  tlie  brain  abscess 
was  present.    An  exact  consideration  and  in  >m  of  the 

s>mptoms  convinced  him  that  he  had  to  do  with  a  typhoid 
fever.  In  the  one  case  there  was  no  ear  discharge  present, 
the  physician  basing  his  diagnosis  on  circumscribed  headache, 
percussion  pains,  boring  pains  in  the  ear,  torpid  mentality, 
vomiting  and  heightened  fever. 

Epilepsy  is  not  difficult  to  differentiate  from  brain  abscess. 
The  epileptic  attack  is  characterized  by  sudden  entire  loss 
of  consciousness,  sudden  falling  to  the  ground,  and  a  well 
marked  facial  pallor  which  rapidly  changes  to  a  red  or  cyanotic 
color.  It  is  very  often  accompanied  by  a  piercing  cry  and 
rigidity  of  the  body,  and  tonic  and  clonic  convulsions  quickly 
appear.  An  entire  loss  of  sensation  and  every  psychic  pro- 
cess is  observed.  The  pupils  are  dilated,  and  do  not  react  to 
licht.  trismus,  opisthotonos,  a  strongly  beating  heart,  and 
blood  flecked  lips,  are  all  to  be  noted.  After  a  longer  or 
shorter  period,  from  10  to  15  minutes,  but  at  most  an  hour, 
the  attack  ceases.  Epilepsy  occurs  usually  before  the  tweri- 
tieth  year,  later  it  is  of  rare  occurrence.  Loss  of  conscious- 
ness and  convulsions  are  also  noted  in  abscess  and  the  attack 
can  also  disappear  but  neuritis  optica  will  be  present,  the 
convulsions  will  not  be  so  general  and  will  be  accompanied  by 
paralysis. 

It  is  possible  that  a  confusion  could  arise  between  brain 
abscess  and  intermittent  fever.  In  any  event  an  uncertainty 
in  such  cases  could  last  for  a  short  time  only,  as  for  instance 
in  rare  cases  of  malaria,  which  have  a  course  without  fever 
or  enlargement  of  the  spleen.  The  hicrh  temperature,  the  con- 
tinuous chills  preceded  by  a  feeling  of  heat,  and  the  examina- 
tion of  the  blood,  would  all  guard  against  a  mistake  in  diag- 
nosis. As  is  well  known,  chills  and  fever,  during  the  mani- 
fest stage  of  the  brain  abscess  are  practically  unknown  and 
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can  occur  only  in  the  prodromal  and  end  periods.  In  the 
latter  case,  death  invariably  follows,  while  a  death  during  an 
attack  of  chills  and  fever  with  malaria  is  practically  unknown. 

As  a  curiosity,  the  writer  was  twice  consulted  in  cases  of 
circumscribed  and  rheumatic  pain  in  the  region  of  the  tempo- 
ral bone,  which  came  on  in  paroxysms  and  in  the  absence  of 
any  ear  disease,  gave  rise  to  a  suspicion  of  brain  abscess. 

From  all  that  has  been  said,  the  diagnosis  of  brain  abscess 
can  be  made  on  the  average  with  a  certain  degree  of  certainty, 
but  here  as  in  all  other  branches  of  medicine,  cases  occur  which 
are  contradictory,  not  well  marked,  and  difficult  to  make  clear. 
When  errors  of  diagnosis  are  made,  or  when  the  abscess  is 
not  recognized,  then  the  cause  lies  in  the  disease  itself  or  in 
the  similarity  of  the  remaining  endocranial  complications, 
which  depend  upon  a  purulent  process  arising  in  the  organ 
of  hearing.  In  addition  many  of  these  complications  make  their 
appearance  at  the  same  time  with  the  abscess,  or  are  caused 
by  the  same,  and  therefore  cloud  the  picture  of  the  abscess 
itself.  Finally  we  must  take  into  consideration  the  similarity 
of  the  symptoms  of  the  brain  abscess,  with  other  general  dis- 
eases where  no  pus  process  is  present. 

It  is  to  be  hoped,  that  with  the  progress  of  science,  the 
methods  of  determining  the  brain  abscess  will  also  be  per- 
fected. It  is  doubtful,  whether  in  the  future,  a  brain  abscess 
can  always  with  certainty  be  diagnosed,  for  errors  will  always 
be  a  part  of  man's  nature,  and  to  that  end  we  must  strive  as 
fas  as  possible  to  eliminate  them  by  exact  observation,  rich 
experience  and  correct  judgment. 
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The  Treatment  and    Prognosis   of   Chronic    Middle   Ear   Discharge. 

RupPKRT,  Munich  (Miinch.  med.  VVochcnschr.,  No.  21, 
1908).  This  paper,  appearing  as  it  did  just  before  the  meet- 
ing of  the  German  Otological  Congress  in  June,  1908,  was 
very  favorably  received  there,  voicing  as  it  did  the  sentiments 
of  the  famous  head  of  the  Munich  CHnic,  Prof.  Bezold,  where 
conservative  treatment  of  middle  ear  suppurations  is  carried 
to  its  e.xtreme  limits  and  operative  interference  is  the  excep- 
tion. The  author,  one  of  the  assistants  in  the  klinik,  recognizes 
the  fallibility  of  statistics  based  on  ambulatory  clinical  material, 
where  the  attendance  is  always  irregular  and  where  the  assist- 
ants are  always  changing,  and  takes  instead  the  statistics  from 
Dr.  Schiebe  of  Munich,  a  former  pupil  of  Prof.  Bezold.  In 
the  seventeen  years  covered  in  the  investigation,  from  1889  to 
1906.  the  author  acted  as  assistant  for  the  last  four.  Bezold's 
boric  acd  powder  treatment  was  the  only  method  used.  The 
patients  were  treated  every  day  until  the  abatement  of  the 
discharge,  then  two  to  three  times  a  week.  Under  the  term 
"Chronic  middle  ear  discharge"  the  author  places  only  those 
cases  of  inflammation  of  the  middle  ear  cavities  where  a  per- 
foration remains  continuously  open  and  discharges  for  years^ 
following  the  original  acute  attack,  or  where  the  perforation  has 
remained  opened  because  of  scar  tissue  and  after  years  sets  up 
a  chronic  discharge.  Even  cases  of  acute  middle  ear  suppura- 
tion which  continues  a  full  year  before  resolution,  were  not 
considered  in  these  statistics,  as  the  perforation  finally  closed, 
when  the  discharged  ceased.  In  the  seventeen  years  1,118 
cases  of  chronic  middle  ear  discharge  were  treated ;  of  these 
38  or  3.4  per  cent  showed  complications  from  the  beginning. 
The  remaining  1,080  were  uncomplicated.  Of  this  number 
.592  or  Tui  per  cent  had  a  central  perforation :  the  remaining 
were  either  in  Schrapnell's  membrane  or  involved  the  annulus 
tympanicus.  The  minute  description  of  the  technic  of  the 
treatment,  which  because  it  is  a  type  of  this  method  as  it  is  so 
commonly  carried  out  here  in  Germany,  is  repeated  here  in 
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detail.  After- a  thorough  syringing  out  of  the  external  audi- 
tory meatus  with  a  4  per  cent  solution  of  boric  acid  and 
Politzerization,  a  fine,  curved  cotton  applicator  was  used  very 
carefully  to  dry  out  the  middle  ear  by  introducing  the  cotton 
directly  through  the  perforation..  An  insufflation  of  the  most 
finely  powdered  boric  acid  was  then  made. 

In  10.1  per  cent  of  the  cases  with  central  perforation  the 
formation  of  granulations  and  polypi  was  noted.  These  were 
removed  only  with  the  snare  or  curette ;  the  author  claiming  a 
certain  danger  of  facial  paresis  or  even  total  deafness  through 
the  use  of  the  chemical  cauterants. 

The  disagreeable  odor  disappeared  after  the  first  treatment 
or  at  latest  after  the  second.  Three  hundred  and  seventy*-one 
cases  or  93.9  per  cent  were  completely  relieved  for  a  period  of 
always  more  than  a  half  year  following  the  cessation  of  the 
treatment.  In  18.5  per  cent  the  discharge  ceased  after  the 
first  treatment.  In  28.1  per  cent  the  discharge  ceased  inside 
of  a  week.  In  28.6  per  cent  the  discharge  ceased  inside  of  a 
month.  In  8.6  per  cent  the  discharge  ceased  inside  of  two 
months.  In  3.5  per  cent  the  discharge  ceased  inside  of  three 
months.  In  3.5  per  cent  the  discharge  ceased  inside  of  six 
months.  In  only  2  per  cent  did  the  treatment  last  a  year,  and 
in  four  cases  or  1  per  cent  the  treatment  was  carried  out  for 
a  longer  period  of  time.  In  24  cases  or  6.1  per  cent  the  dis- 
charge continued  in  spite  of  treatment  covering  years.  An  in- 
teresting analysis  of  the  cases  where  the  healing  covered  a 
period  exceeding  six  months  is  given.  Some  of  the  cases  were 
treated  at  home,  others  lived  under  very  unfavorable  condi- 
tions and  in  still  others  a  strumous  diathesis  seemed  to  play 
an  important  role  in  the  delay. 

Most  of  the  124  uncured  cases  have  been  under  observa- 
tion from  5  to  18  years  and  none  has  developed  complications 
or  shown  a  tendency  to  recurrence  of  the  fetid  secretion.  One 
of  the  cases  which  had  been  so  long  in  treatment  was  operated 
on  (not  by  the  author),  but  the  discharge  never  ceased. 

Of  the  395  central  perforations  two  were  operated  upon  by 
the  author.  In  one  with  a  small  round  central  perforation 
which  after  more  than  six  months'  treatment,  discharged  a 
strongly  smelling  crumbly  pus,  the  radical  operation  was  per- 
formed. No  cholesteatoma  or  necrosis  was  found  and  the 
author  believes  that  a  little  more  patience  would  have  led  to 
a  complete  conservative  healing. 
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The  second  case  was  a  hysterical  individual,  whose  alarm- 
ing symptoms  pointed  to  a  meningitis  serosa  and  involvement 
of  the  labyrinth.  Nothing  but  a  diseased  condition  of  the 
mucous  membrane  was  found  at  the  0{)eration. 

In  seventeen  years  489  cases  of  perforations  involving  the 
annulus  were  observed.  Of  these,  359  remained  under  treat- 
ment. Here  anatomically  and  pathologically  a  new  set  of  con- 
ditions was  to  be  coml>ated.  The  Hartniann's  tympanic  tubes 
were  used  to  wash  out  the  attic  and  antrum ;  a  drying  with 
cotton  on  the  end  of  a  carrier  with  a  slight  bend  upward,  fol- 
lowed, and  the  treatment  was  concluded  by  blowing  powdered 
boric  acid  through  the  perforation  into  the  antrum  itself. 

The  formation  of  polypi  was  much  more  common  in  this 
group,  39.8  per  cent  as  compared  with  the  central  perforat'on 
cases.  The  extract-on  of  the  ossicles  was  not  found  necessary 
in  a  single  instance.  The  author  saw  many  cases  of  so-called 
caries,  with  choiesteatomous  masses  in  the  antrum  go  to  com- 
plete healing  after  the  conservative  treatment  of  the  discharge! 

Of  these  3.59  cases.  S2  were  perforations  in  Schrapnell's 
membrane.  The  formation  of  cholesteatoma  was  noted  in  .53.8 
per  cent  of  the  perforations  which  involved  the  margo  tym- 
panicus  and  in  70.5  per  cent  of, the  cases  with  the  perforation 
in  Schrapnell's  membrane. 

As  was  to  be  expected,  the  t'me  of  healing  in  this  group  was 
notably  longer  than  in  the  first:  8.9  per  cent  were  cured  by 
the  first  treatment:  18.4  per  cent  inside  of  eigjit  days;  25.6 
per  cent  within  one  month;  11.7  per  cent  within  two  months; 
5.6  per  cent  within  three  months;  7.6  per  cent  within  six 
months ;  7.2  per  cent  within  twelve  months ;  4.5  per  cent  more 
than  a  year ;  10.6  per  cent  remained  uncured.  In  the  359 
cases,  357  were  healed  by  conservative  methods  and  7  came 
to  operation.  The  remarkable  results  achieved  here  and  the 
general  discussion  of  the  same  theme  later  in  the  German 
Otological  Congress,  gives  one  a  good  idea  of  the  conservative 
methods  now  in  voi^nie  in  r.crmanv.  Horn. 

A  Cass  of   Mastoiditis  with   Brain  Complications. 

K.N.Msr;,  New  York  (Archives  of  Otoloi^y.  Vol.  xxxvii.  No 
2).  A  young  man  gave  a  history  of  earache  lasting  one  week. 
In  spite  of  a  paracentesis  mastoid  tenderness  persisted  and 
edema  developed  over  the  mastoid  and  extended  backward  to- 
ward the  occiput. 
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On  Operation  a  subperiosteal  abscess  was  drained,  a  perfora- 
tion was  found  in  the  region  of  the  zygomatic  cells  and  an- 
other over  the  tip.  His  condition  was  unimproved.  On  the 
third  day  after  operation  he  was  restless,  at  times  delirious, 
temperature  103°  F.,  pulse  104,,  respiration  24.  There  were 
tenderness  over  and  rigidity  of  tl>c  posterior  cervical  muscles. 
Beginning  choked  disc  on  the  left  side.  Cerebration  was  slow 
and  he  had  agraphic  aphasia.  On  lumbar  puncture  the  fluid 
rsime  slowly,  was  slightly    turbid    and    free    from    bacteria. 

Seven  days  after  the  mastoid  operation  he  had  a  tonic  con- 
vulsion with  marked  retraction  of  the  head,  this  was  followed 
by  a  paralysis  of  the  lower  branches  of  the  right  facial  nerve. 
Next  day  rectal  temperature  was  97.8°  F.,  pulse  54,  respiration 
14,  and  an  exploration  was  made  for  brain  abscess.  The  in- 
cision for  exposure  of  the  mastoid  was  carried  forward  and  up- 
ward for  about  two  inches  and  after  exposure  of  the  dura  a 
narrow  blade  was  passed  in  various  directions  but  without  re- 
sult. His  general  condition  was  much  improved  after  this 
brain  exploration,  then  he  contracted  erysipelas ;  from  this  he 
was  convalescing  nicely,  being  even  able  to  be  out  of  doors, 
when  he  suddenly  died.  On  autopsy  the  dura  was  found  very 
adherent  to  the  left  temporosphenoidal  lobe.  This  lobe  was  yel- 
lowish-green in  color,  soft  and  mushy  and  on  section  about 
half  an  ounce  of  greenish  pus  escaped. 

There  was  acute  parenchymatous  degeneration  of  the  heart 
muscle,  acute  miliary  tuberculosis  of  the  lungs,  acute  tuber- 
cular splenitis',  acute  parenchymatous  nephritis  and  fatty  cir- 
rhosis of  the  liver.  The  cerebral  abscess  was  opposite  the 
kidney-shaped  opening  made  in  the  skull  and  its  wall  was  not 
more  than  one-half  inch  in  thickness.  Campbell. 

Report  of  Two  Cases  of  Sinus  Thrombosis  Complicated  by  Cerebral 
Abscess  in  the  Temporo-Sphenoidaj   Lobes. 

Dabney,  Marietta,  Ohio  (Archives  of  Otology,  Vol.  xxxvii, 
No.  2).  Case  1.  A  man,  aged  48;  one  month  before  coming 
under  observation  developed  an  acute  suppurative  otitis  media 
of  the  left  ear.  There  has  been  continuous  pain  in  the  ear, 
over  the  mastoid  and  more  or  Iffss  pain  of  the  entire  head 
There  is  mental  hebetude.  Temperature  101°  F.  and  the  ear 
discharge  is  blood-streaked.  Smears  show  streptococci.  Drain- 
age appears  to  be  insufficient.  There  is  sagging  of  the  pos- 
terior-superior wall  and  swelling  of  the  tissues  over  the  mas- 
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toid.  On  operation  pus  was  found  in  the  antrum  and  granu- 
lation tissue  filled  the  bony  tral)eculae.  On  clearing  out  the 
granulations  in  the  tympanic  cavity  there  was  found  an  erosion 
in  the  roof  <i'  tlu  tympanum,  but  the  dura  seemed  to  be  in- 
tact. 

On  the  third  <lay  after  operation  he  felt  very  well  after  the 
dressings  were  changed.  Babinski  reflex  slight,  Keming's 
sign  positive.  The  pulse,  however,  was  rapid.  On  the  fifth 
day  he  could  not  be  roused,  both  pupils  were  dilated  and  there 
was  motor  paralysis  over  the  entire  right  side  of  the  body. 
Brain  abscess  was  diagnosed  and  located,  probably,  in  the 
region  of  the  lenticular  nucleus,  where  the  motor  tracts  cross. 

Under  anesthesia  the  perforation  in  the  roof  of  the  tym- 
panum was  enlarged  and  the  dura  incised  outward  and  back- 
ward along  the  floor  of  the  middle  fossa.  A  grooved  director 
was  then  passed  upward  and  inward  into  the  brain  substance 
for  a  distance  of  one  and  one-fourth  inches  and  liberated 
about  two  drams  of  fetid  pus.  This  pus  contained  streptococci. 
Two  days  later  the  patient  died  without  having  regained  con- 
sciousness.    Autopsy  was  not  permitted. 

C.NSE  2.  A  boy.  aged  15,  had  had  a  number  of  attacks  of 
purulent  otitis  in  the  right  ear.*  The  present  attack  began  ten 
days  ago.  He  has  the  appearance  of  one  suffering  from  sep- 
ticemia. Temperature  10.3°  F.  There  is  edema  over  the  mas- 
toid and  the  slightest  pressure  there  causes  excruciating  pain. 
The  posterior-superior  canal  wall  sags  and  the  sanguinolent 
pus  contains  streptococci  and  Weichselbaum's  diplococci. 

The  entire  mastoid  structure  was  found  filled  with  the  pro- 
ducts of  inflammation.  The  antrum  was  filled  with  cholestea- 
toma and  granulation  tissue  protruded  from  an  erosion  in  the 
roof  of  the  antrum.  While  curetting  this  fistulous  opening  a 
small  subdural  abscess  was  opened  and  drained.  The  dural 
opening  was  enlarged  and  an  area  of  necrotic  brain  tissue 
about  the  size  of  a  large  hazelnut  was  found  and  removed. 

During  the  next  24  hours  the  patient  had  two  chills  and 
^weated  profusedly.  The  temperature  ranged  from  lOO**  F.  to 
lO.")"  F.  and  pulse  50  to  106.  .Along  the  course  of  the  internal 
jugular  vein  the  neck  became  verv-  tender  and  edematous,  and 
he  developed  a  cough  with  prune- juice  expectoration. 

Sigmoid  sinus  thrombosis  was  suspected.  The  internal  jug- 
ular vein  from  the  clavicle  to  the  skull  was  resected.  The 
sinus  was  uncovered  and  its  parietal  wall  was  found  thick- 
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ened  and  covered  with  a  layer  of  plastic  lymph.  As  the  sinus 
was  about  to  be  opened  the  patient  failed  so  rapidly  that  op- 
eration was  discontinued. 

For  the  next  two  days  he  was  rational  at  times,  then  this 
would  be  followed  by  maniacal  delirium.  The  pupils  were 
dilated  There  was  convergent  strabismus  of  the  right  eye, 
rigidity  of  the  neck  and  slight  retraction  of  the  head.  Motor 
paralysis  of  the  left  arm  and  leg  with  ankle  clonus  well  marked 
on  this  side.  He  is  very  irritable  and  replies  slowly  when 
questioned.  Temperature  100°  F.  to  102°  F.,  pulse  45  to  56. 
It  was  suspected  that  another  cranial  abscess  was  forming. 
The  mastoid  wound  was  extended  upward  and  forward  for 
three-fourths  of  an  inch  above  the  temporal  ridge,  the  dura 
was  incised  and  a  bistoury  carried  upward  and  inward  into 
the  brain  substance  untU  the  abscess  was  reached.  The  sinus 
was  also  opened  and  a  small  elastic  clot  found  near  the  jugular 
bulb. 

From  the  time  of  opening  the  second  abscess  his  recovery 
was  speedy,  Campbell. 

A  Case  of  Acute  Internal  Hydrocephalus  Secondary  to 
Streptococcal    Infection  of  the    Labyrinth. 

ScoTT,  London,  Eng.  (Archives  of  Otology,  Vol.  xxxvii, 
No,  2).  A  boy,  aged  14,  had  a  radical  mastoid  operation  per- 
formed on  account  of  an  uncomplicated  chronic  suppuration 
of  the  left  middle  ear.  There  developed  an  acute  internal 
hydrocephalus  secondary  to  infection  of  the  labyrinth  and  un- 
attended by  gross  lesions  such  as  brain  abscess  or  meningitis. 

Clinical  tests  for  hearing  were  unreliable  because  the  boy 
was  mentally  backward.  Vomiting  was  the  first  untoward 
symptom ;  this  occurred  every  day  for  five  days  after  the  op- 
eration. This  was  due,  as  autopsy  revealed,  to  infection  of 
the  labyrinth.  There  must  have  been  giddiness.  Yet,  of  this, 
he  made  no  complaint. 

Severe  headache  masked  all  symptoms  and  it  was  produced 
by  the  increasing  distention  of  the  ventricles.  Had  the  laby- 
rinth been  drained  and  at  the  same  time  the  distended  ven- 
tricles been  relieved  by  lumbar  puncture  or  puncture  of  the 
brain,  life  might  have  been  saved.  Campbell. 
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Report  of  a  Case  of  Meningitis  of  Otitic  Origia;  Operation; 
Recovery. 

Kekkison,  New  York  (Archives  of  Otology,  Vol.  xxxvii, 
No.  2).  A  man,  aged  34,  with  a  fetid  otitis  media  suppurativa 
which  had  persisted  since  childhood  suddenly  developed  a  se- 
vere left  earache  accompanied  by  high  fever,  severe  occipital 
pains  and  vomiting.  His  mental  condition  was  dull,  leucocyte 
count  22,800  and  polymorpho-nucleophiles  88  per  cent.  Un- 
consciousness developed,  with  contracted  pupils  and  rigidity 
of  the  muscles  of  the  back  of  the  neck. 

A  mastoid  operation  was  done  and  the  incision  carried  up- 
ward so  as  to  expose  the  middle  fossa  and  temporo-sphenoidal 
lobe.  The  dura  bulged,  was  congested  and  it  was  incised 
Considerable  oozing  of  cerebral  fluid  followed.  A  grooved 
director  was  passed  in  diflferent  directions  into  the  brain  sub- 
stance. After  being  passed  backward  and  inward  for  about 
two  and  three- fourths  inches,  there  followed  a  free  flow  of 
cerebral  fluid.  The  lateral  ventricle  had  been  entered.  This 
completed  the  operation  and  gauze  drainage  kept  the  operative 
wound  open  for  six  weeks,  while  the  cerebro-spinal  fluid  con- 
tinued to  flow.  For  the  first  24  hours  morphin  was  needed 
to  allay  the  pain  and  after  this  the  course  was  favorable. 

Campbell. 

The  "Piano-String"  Theory  of  the   Basilar   Membrane. 
Bryant,  New  York  (Archives  of  Otology,  Vol.  xxxvii.  No. 
2 ) .    The  author's  conclusions  are : 

1.  The  basilar  membrane  is  not  essential  to  the  organ  of 
Corti,  and  when  present  is  not  furnished  with  the  requisite 
length  and  mass  of  fibres  to  vibrate  in  sympathy  with  every 
note,  even  if  the  rest  of  the  structdres  would  allow  it. 

2.  The  basilar  membrane  is  devoid  of  the  requirements  of  a 
resonating  body. 

3.  Helmholtz's  "piano-string"  theory  of  musical  perception 
i<   without   foundation   in  every  particular  Campbell. 

Sarcoma  of  the  Middle  Ear. 

Zkbrowski,  Warsaw  (Archives  of  Otology,  Vol.  xxxvii.  No. 
2).  The  number  of  cases  recorded  is  less  than  fifty.  The 
author's  is  that  of  a  man,  aged  25,  who  has  had  a  tumor 
growth  in  and  about  the  left  ear  for  eight  months.  There 
was  total  paralysis  of  the  left  facial  .nerve. 

On  operation  the  tumor  mass  was  found  to  occupy  the  mid- 
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die  ear  including  the  antrum  and  mastoid  cells  and  also  a 
space  extending  from  the  mastoid  tip  to  the  transverse  process 
of  the  atlas.  These  soft  gray  masses  were  easily  removed  by 
a  sharp  spoon,  but  the  growth  promptly  recurred  and  one 
week  later  a  tumor  the  size  of  a  pigeon's  egg  was  removed 
from  the  left  shin  bone  which  on  microscopic  examination 
proved  to  be  a  round  cell  sarcoma. 

On  postmortem  examination  it  was  found  that  the  growth 
filled  the  nasopharynx,  had  in  part  destroyed  the  sphenoid 
bone  and  joints  of  the  occipital  bone.  The  odontoid  process 
had  entered  the  skull  cavity  and  destroyed  the  medulla.  There 
were  metastases  in  the  lungs  and  heart  muscle.  The  peri- 
cardium contained  about  1000  cc.  of  reddish  muddy  fluid.  The 
labyrinth  was  uninvolved.  An  interesting  point  was  noted  in 
this  case  as  regards  facial  palsy  in  the  differential  diagnosis 
between  primary  and  secondary  sarcoma  of  the  middle  ear. 
This  paralysis  occurs  only  in  cases  of  primary  middle-ear 
sarcoma.  Campbell. 

A  Case  of  Large  Cholesteatoma  of  the  Middle  Ear  and  the  Posterior 

Cranial  Fossa,  Cured  by  Radical  Operation.     No    Recurrence 

After  Eight  and  One-half  Years. 

ZiMMERMANN^  Milwaukee  (Archives  of  Otology,  Vol. 
xxxvii,  No.  2).  A  man,  aged  36,  in  whose  left  ear  polypoid 
masses  projected  from  the  external  meatus.  The  middle  ear 
was  extensively  necrosed.  From  the  right  ear  a  polyp  and 
fetid  cholesteatoma  were  removed.  Eighteen  months  later  an 
abscess  formed  and  was  opened  on  the  right  side  of  the  neck 
one  and  one-half  inches  below  the  mastoid  tip.  This  abscess 
cavity  ran  down  along  the  sterno-cleido-mastoid  muscle 
(Bezold's  mastoiditis).  The  right  facial  nerve  was  paralyzed, 
there  was  a  fetid  otorrhea,  the  posterior-superior  canal  bulged 
and  cholesteatomatous  masses  were  removed  from  the  attic. 
A  radical  mastoid  operation  was  performed ;  when  the  cortex 
was  removed  a  large  cavity  was  found  filled  with  a  fetid 
cholesteatoma  and  when  this  was  removed  the  lateral  sinus 
and  thickened  dura  was  exposed.  The  medial  portion  of  the 
posterior  meatal  wall  formed  a  loose  sequester. 

Recovery  was  perfect  and  the  facial  paralysis  partially  cured. 
The  eye  can  be  closed  completely  but  the  angle  of  the  mouth 
droops  slightly.    A  permanent  post-auricular  opening  was  left. 

Campbell. 
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II — NOSE. 

Nasal  Headache  as  a  Result  of  Hyperemia  of  the  Central 
Nervous  Organs. 

Ret  HI  {Medic.  Klinik.,  So.  IG,  I'JOS)  i.>  doubtful  of  such  a 
hyperemia  as  a  general  rule.  He  believes,  however,  that  cer- 
tain high  degrees  of  nasal  hypertrophy  may  cause  severe  head- 
aches, but  also  says  that  the  disappearance  of  the  headache, 
after  the  application  of  cocain  in  the  nose,  is  not  caused  by 
the  astringent  action,  which  theoretically  would  cause  its  in- 
crease, but  due  only  to  its  local  anesthetic  action.        Horn. 

The  Connection   Between   Diseases  of  the   Stomach  and  the  Nose. 

Hecht  {Miinch.  mcd.  IVochcnschr.,  Xo.  12,  1*J08)  shows 
by  quoting  two  cases  of  empyema  of  the  antrum  of  Highmore, 
how  a  continuous  svsallowing  of  pus,  year  after  year,  may  set 
up  a  stomach  catarrh  of  severe  character,  with  loss  of  flesh, 
nausea  and  vomiting.  All  treatment  by  internists  was  with- 
out avail  until  a  specialist  discovered  the  source  of  trouble. 
The  antrum  was  washed  out  and  an  amelioration  of  the  stom- 
ach sjTTiptoms  immediately  followed.  He  deprecates  thq  fact 
that  so  little  weight  is  laid  upofl  this  connection  in  text  books 
of  diseases  of  the  stomach.  Horn. 

The  Treatment  of  Ozena  by  Means  of  Gargles. 

Schmidt  (Miinch.  mcd.  IVochcnschr.,  No.  23,  1908)  rec- 
ommends gargling  with  closed  mouth  in  cases  where  the 
crusts  are  impacted  in  the  nasopharynx,  and  can  not  be  loos- 
ened by  nasal  irrigation.  .\  part  of  the  water  is  forced  behind 
the  soft  palate  and  the  crusts  are  thereby  loosened. 

Horn. 
The  Nasal  Reflexes. 

KoBLANCK  (Dcutch.  mcd.  Wochcnschr.,  No.  24,  1908).  In 
a  most  original  and  stimulating  article,  covered  in  the  above 
heading,  Koblanck  quotes  some  remarkable  cases,  where  a 
simple  caustic  of  the  inferior  turbinate  or  the  application  of 
cocain  to  the  nasal  mucous  membrane,  has  caused  a  marked 
improvement  of  various  disorders  connected  with  the  sexual 
organs.  During  childbirth,  the  application  of  a  20  per  cent 
ciKain  solution  has  often  favorably  influenced  the  pains  and 
increased  the  strength  of  the  uterine  contractions.     In  dys- 
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menorrhea  he  considers  it  a  most  valuable  diagnostic  and  thera- 
peutic help.  In  twelve  women  who  had  always  been  sterile 
and  where  no  cause  could  be  found,  a  nasal  treatment  resulted 
in  9  per  cent  of  them  becoming  pregnant,  all  within  a  period 
of  a  few  months !  In  perityphlitis  falsa  he  found  it  invaluable 
in  differential  diagnosis.  In  two  cases  of  sciatica  he  secured 
a  complete  cure.  In  several  cases  of  sexual  hyperesthesia  a 
cure  also  resulted  as  a  result  of  local  caustic  operation.  The 
results  are  not  to  be  explained  by  suggestion  and  the  various 
sudden  deaths  which  have  followed  simple  nasal  operations 
are  not  due  to  the  chloroform  or  cocain  but  to  this  intimate 
relation  between  the  intumescent  body  and  the  central  nervous 
system.  Horn. 

Nasal  Dysmenorrhea. 

KuTTNER  (Deut.  med.  Wochenschr.,  No.  24,  1908).  Al- 
most in  direct  opposition  to  the  findings  of  Koblanck,  con- 
tained in  the  article  just  reviewed,  Kuttner  says  that  "the  cen- 
ter (standing  in  direct  relation  with  the  genital  apparatus  of 
woman)  does  not  and  could  not  exist,"  Although  he  has  seen 
many  cases  of  dysmenorrhea  favorably  influenced  and  even 
cured  by  local  nasal  applications  he  places  it  largely  to  the 
credit  of  suggestion,  the  general  influence  of  the  cocain,  or  the 
general  well-being  after  the  nasal  trouble  is  corrected.  Lit- 
erature accompanies  the  article.  Horn. 

Ill — LARYNX. 

The    Pathology    of    Laryngocele. 

ScHEVEN,  Frankfurt  (Miinch.  med.  Wochenschr.,  No.  9, 
1908),  recites  one  new  case  and  reviews  literature.      Horn. 

Clinical  Notes  on   Laryngeal  Tuberculosis. 

Beverley  Robinson  (Am.  Jour.  Med.  Sci.,  August,  1908). 
In  the  way  of  protective  and  curative  treatment,  two  things  are 
necessary:  (1)  rest  for  the  larynx,  and  (2)  inhalations.  Per- 
sonal experiences  since  1885  has  proved  to  the  author  the 
great  value  of  the  frequent,  persistent,  long-continued  use  of 
the  perforated  zinc  inhaler  with  inhalations  of  creosote  and 
alcohol,  or,  when  there  is  much  irritative  cough,  of  beechwood 
creosote,  alcohol,  and  spirit  of  chloroform  in  equal  parts. 

Richards. 
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IV — PHARYNX. 

A  Hairy  Nasopharyngeal  Polyp  of  Congenital  Origin. 

Levinger  (Miinch.  med.  Wochenschr.,  No.  19,  1908)  de- 
scribes a  case  occiirrinjj  in  a  6J^  months  old  female  child.  The 
timior  was  pedunculated,  6  cm.  \ox\^  and  1^^  cm.  wide.  It  was 
covered  with  a  delicate  hairy  epidermis.  Through  its  middle 
was  found  a  plate  of  cartilage.  The  growth  was  easily  removed 
with  the  cold  snare.  Twenty-five  case  are  known  in  the  lit- 
erature. Horn. 
A  Contribution  to  the  Therapy  of  Angina. 

Berliner  (Deutsch  med.  Wochenschr..  No.  13,  1908),  uses 
a  protargol  salve  combined  with  menthol,  a  small  portion  of 
which  is  introduced  into  the  nasal  aperture  *  several  times  a 
day  and  appears  to  favorably  affect  the  course  of  catarrhal 
and  parenchymatous  form.     No  cases  are  quoted.        Horn. 

The   Local  Treatment  of  Acute   Inflammations  of  the  Throat  from 
the  Standpoint  of  Pathology. 

J.  L.  GooDALE,  Boston  (The  Boston  Med.  and  Surg.  lour., 
June  25,  1908),  has  made  a  number  of  careful  clinical  exami- 
nations, both  before,  during  and  after  treatment  of  acute  in- 
flammations of  the  throat,  to  see  what  the  effect  of  treatment 
would  be.  local  antiseptics  and  silver  salts  being  used.  As  a 
result  of  his  observation,  he  comes  to  the  following  conclu- 
sions : 

1.  "In  a  beginning  tonsillitis  antiseptic  applications  may  per- 
haps be  used  with  benefit  and  their  effect,  if  any,  will  be  to 
abort  the  local  infection.  If  the  disease  is  not  checked  at  the 
outset  by  the  sterilization  of  the  parts,  but  if  it  proceeds  to 
the  formation  of  white  spots  in  the  crypts  with  systemic  in- 
volvement, further  application  of  antiseptics  may  not  only  be 
useless  but  harmful. 

"It  would  appear  possible  that  antiseptics  may  retard  con- 
valescence in  two  ways:  First,  by  diminishing  the  number  of 
bacteria  in  the  crypts  which  are  generating  toxin  and  conse- 
quently prolonging  the  period  required  for  the  formation  of 
the  requisite  amount  of  antibodies ;  second,  by  their  destruc- 
tive action  upon  the  tissue  cells  and  phagocytic  leucocytes  of 
the  host. 

2.  "Forcible  application  of  antiseptics  may  be  followed  by 
increased  fever  and  cervical  adenitis,   indicating  heightened 
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absorption  of  toxin  into  the  system.  The  phenomenon  may 
be  compared  to  the  depression  which  follows  the  injection  of 
too  large  a  dose  of  vaccine  in  cases  undergoing  opsonic  treat- 
ment. 

3.  "In  certain  cases  where  acute  tonsillitis  appears  to  be 
aborted  by  local  antiseptics,  inflammatory  manifestations  may 
follow  after  a  day  or  two  in  the  neighboring  regions  and  last 
for  a  number  of  days  or  several  weeks.  Here  the  possibility 
is  suggested  that  the  checking  of  the  tonsillitis  checked  also 
the  establishment  of  immunity,  and  that  for  its  final  accom- 
plishment a  longer  period  of  growth  of  the  organism  upon  the 
membranes  of  the  nose,  larynx,  trachea  or  bronchi  was  nec- 
essary." 

"If  the  conclusions  to  which  I  have  come  prove,  on  fuller 
investigation,  definitely  established,  we  shall  have  to  modify 
our  time-honored  treatment  of  these  affections.  If  I  may  ven- 
ture to  prophesy,  our  procedure  will  be  approximately  as  fol- 
lows :  Active  early  local  treatment  as  at  present  with  guaia- 
cum,  silver  preparations,  etc.,  the  avoidance  of  antiseptics  when 
once  the  disease  is  definitely  under  way  and,  above  all,  com- 
plete local  and  general  rest.  It  may  be  said  with  truth  that 
the  most  vigorous  and  active  measure  that  we  can  adopt  in 
acute  infections  of  the  throat  is  a  consignment  of  the  patient 
to  his  bed,  with  avoidance  of  meddlesome  interference." 

Richards. 

V — MISCELLANEOUS. 

The  Connection    Between   Disturbances  of  the   Upper  Air  Passages 
and  Diseases  of  the  Genito-Urinary  System. 

Sendziak  {Mcdiz.  Klinik,  No.  9,  1908)  points  out  that 
diseases  of  the  kidneys  more  often  show  themselves  in  the 
mucous  membranes  of  the  mouth  and  pharynx,  than  in  the 
nose.  We  must  be  particularly  careful,  when  a  local  cause  is 
lacking,  to  regard  with  suspicion  pallor  of  the  membranes  and 
unexplained  .hemorrhages,  and  examine  the  urine  at  once. 
In  females,  nasal  disturbances  of  a  genital  origin  are  far  more 
common ;  bleedings,  hyperemia,  secretion  are  commonly  seen. 

Horn. 
Sodium    Perborate. 

Heydenrich  (Dentsch.  mcd.  Wochenschr..  No.  3,  1908) 
recommends  its  use  in  ear  discharges  and  as  a  post-operative 
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|>o\v(1er  in  na«»al  u<»«k.     II*:  claims  for  it  a  ccriain  hemostatic 
action.  Horn. 

\\.\u\  (Dculsch.   mcd    Wochchschr.,  .,     11)08) 

warmly  recommciv!  a  dusting  powder  in  internal 

diseases  (tf  llu-  laf\ii\  Horn. 

k   Pin   in  th«  Left   Bronchu*. 

V.  SCHkoKTTKR  (Dcut.  uicd.  li'ocltciischr..  No.  15,  1908) 
ipives  an  inlcreslinjj  case  of  a  12-year-old  girl  who  aspirated  a 
shawl  pin  T4  mni.  long  with  a  glass  htad  8  mm.  in  diameter. 
The  pin  was  embedded  for  Iwenty-one  days  and  removed  by 
a  direct  bronchoscopy,  through  a  lube  21  cm.  long  and  8.5  mm 
in  diametef ,  at  the  fitst  tfial.    No  feaclion ;  complete  recovery. 

Horn. 

A  Universal  Dftmoristration  Lamp  for  Laryngotcopy,  Tracheaotcopy 
and  Esophagoscopy. 

Horn,  tJonn  (Dent.  vwd.  IVochenschr..  \o.  K.  l!ii>s).  The 
handle  was  designed  for  use  with  the  Kirslein  electrical  head- 
light. By  a  simple  vertically  placed  joint,  the  lamp  can  be 
swung  out  the  line  of  the  tube  and  the  mandrin  removed,  a 
cocain  application  made,  or  the  coughing  of  pus  against  the 
mirror  prevented.  It  was  designed  especially  to  replace  the 
Casper  electroscope,  which  because  il  employs  a  pfism  to  cast 
the  light  at  right  angles  down  the  tube  occupies  half  the  field 
of  view  and  when  once  in  position  can  not  be  removed  for 
manipulative  procedure,  thus  making  it  impossible  for  demon- 
strative worV.  Rom. 
bronchoscopy  dnd  Foreign  Bodies. 

\ox  EiCKEN  (Deutsch.  med.  IVochenschr.,  Xo.  17,  1908) 
gives  a  sbort  but  ver\'  interesting  review  of  the  woric  of  the 
Killian  clinic  for  ten  years,  in  tVie  removal  of  foreign  bodies 
from  the  bronchi.  In  fifteen  cases,  the  foreign  body  was 
found  twelve  times.  Twice  il  was  impossible  to  certify  the 
^liagnosis  and  once  the  severe  wound  in  the  bronchos  could 
he  only  explained  as  a  trauma  resulting  from  a  foreign 
body.  Seven  cases  were  operated  on  with  local  anesthetics 
and  eight  in  general  narcosis.  Of  these  eight  cases  four  were 
operated  on  in  .America  where  the  use  of  a  general  anesthetic 
is  common  and  the  other  four  were  all  children.  The  great 
^rKvance^  which  have  hten  macie  are  clue  largel>'  to  KiUiafi's 
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assistant,  Briinnings,  whose  telescope  tubes  and  electrical  op- 
erating lamp  leave  little  to  be  desired.  One  fatal  case  only 
mars  the  statistics ;  a  baby  who  had  aspirated  a  large  bean  and 
was  brought  into  the  clinic  three  days  after  the  accident  with 
a  severe  pneumonia.  Horn. 

The  Operative  Procedure  in  Deep  Lying  Abscesses  of  the  Tongue. 
Brunk  {Uctitsch.  med.  Wockenschr.,  No.  23,  1908),  recites 
two  cases  and  gives  literature.  He  claims  that  the  opening  of 
the  abscess  from  the  mouth  is  uncertain  and  dangerous.  Rec- 
ommends the  external  route  through  the  musculus  hypoglossus. 

Horn. 

Lactic   Acid   Bacilli  Cuftures   '\r\    Nose,  Throat  and  Ear  Work. 

H.  Hoi.TiRooK  Curtis  (A'rTC  York  Med.  Record,  July  11. 
1908)  has  been  experimenting  with  culture  of  Massol's  bacil- 
lus, introduced  directly  into  the  nasal  cavities  in  cases  of 
empyema  of  the  accessory  cavities,  and  in  atrophic  rhinitis. 
A  cubic  centimeter  of  the  culture  broth  is  sprayed  under  press- 
ure so  as  to  reach  the  ethmoid  cell  orifices,  the  theory  being, 
that  the  bacilli  will  find  their  way  into  the  ethmoid  cells,  and 
accessory  cavities,  and  by  their  secretion  destroy  the  pyogenic 
bacteria  which  are  causing  the  disease.  Five  cases  of  sinus 
and  ethmoid  trouble,  and  two  of  atrophic  rhinitis  are  cited,  in 
all  of  which  rapid  improvement  took  place.  The  announce- 
ment is  preliminary  only.  Richards. 
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THE  IMPORTANCE  OF  THE  UPPER  RESPIRATORY 

TR,ACT  IN  THE  ETIOLOGY  OF  CRYPTOGEN- 

ETIC  INFECTIONS,  ESPECIALLY  IN 

RELATION  TO  PLEURITIS. 

By  Geo.  B.  Wood,  M.  D., 

philadelphia. 

The  work  wliich  is  outlined  in  this  paper  was  undertaken 
with  the  purpose  of  determining^  whether  there  could  be  any 
direct  relation  between  lesions  in  the  upper  respiratory  tract 
and  plural  infections.  During  the  last  few  years  several  arti- 
cles have  appeared,  pro  and  con,  as  to  the  possibility  of  a  direct 
lymphatic  connection  between  the  throat  and  the  bronchial 
glands  as  well  as  the  pleural  apices,  but  c  great  deal  more 
thought  and  work  have  been  directed  toward  the  importance 
of  the  throat  as  being  the  starting-point  for  general  hemato- 
genous infection.  These  two  questions  are,  however,  closely 
associated,  for  if  the  invading  germ  has  penetrated  along  the 
h-mph-paths  as  far  as  the  pleura,  it  would  seem  that  occasion- 
ally an  entrance  into  the  blood  might  very  easily  be  accom- 
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plished.  And,  on  the  other  hand,  If  the  pleura  should  be,  at 
the  time  of  the  infection,  the  place  of  least  resistance,  bacteria 
which  have  entered  the  blood  may  lodge  and  grow  at  this 
spot.  Yet,  while  there  is  more  or  less  connection  between  the 
hematogenous  and  lymphatic  routes,  there  may  be  a  radical 
difference  in  their,  reception  which  is  of  great  importance. 
Boeri  has  shown  that  while  toxins  pass  through  blood-vessel 
walls  very  easily,  it  is  almost  impossible  for  bacteria  to  do  so, 
although  they  readily  penetrate  along  the  lymph-channels.  If 
the  infection  is  hematogenous  in  the  start,  it  must  be  simply 
a  septicemia  due  to  the  absorbing  of  toxins  from  an  infecting 
focus,  in  which  case  only  the  toxins  leave  the  original  local 
process  and  not  bacteria.  If  the  lymph-channels  are  the  route 
of  invasion,  then  it  is  very  possible  for  micro-organisms  them- 
selves to  be  carried  from  their  original  seat,  and  after  suc- 
cessfully overcoming  the  various  lymph-glands  in  their  way, 
finally  give  rise  to  a  true  bacteremia.  Therefore,  in  regard  to 
the  influence  of  lesions  of  the  upper  respiratory  tract  on  pleural 
conditions  we  must  recognize  that  there  are  two  routes  of 
attack  from  the  throat. 

For  an  infection  to  start  there  must  be  some  portion  of  the 
throat  which  may  act  as  a  gate  of  entrance,  some  place  of  in- 
sufficient resistance  which  may  either  become  an  infecting  nidus 
or  act  as  an  entrance.  As  lymphatic  tissue  is  the  tissue  par  ex  • 
cellence  for  the  propagation  of  infections,  it  is  natural  that 
one  should  suspect  the  tonsils  of  showing  lessened  resistance. 

r>y  the  tonsils  I  do  not  mean  the  faucial  tonsils  alone,  but 
also  the  pharyngeal  and  lingual  tonsils,  the  lymphoid  tissue  of 
the  lateral  folds  of  the  pharynx,  and  the  lymph-follicles  of 
the  ])osterior  pharyngeal  wall.  However,  as  the  faucial  tonsils 
would  generally  represent  by  far  the  greater  amount  of  lym- 
phoid tissue  in  the  throat,  these  structures  are  much  more  open 
to  investigation,  and  hence  the  greater  part  of  the  work  that 
will  be  outlined  in  this  paper  pertains  especially  to  them. 

Tile  opposition  to  the  entrance  of  bacteria  into  the  body 
from  any  surface  depends  upon  the  vital  resistance  of  the 
tissues,  and  also  upon  the  mechanical  barrier  presented  by  the 
lining  membrane.  The  epithelium  lining  the  upper  respiratory 
tract  is  cither  a  stratified  squamous  variety,  as  exemplified  in 
the  mouth,  or  a  strati^ed  ciliated  columnar  type,  as  found  in 
the  nose.  The  surface  of  the  faucial  tonsils  is  covered  by 
stratified  squamous  cells.    The  structure  of  a  tonsil  resembles 
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somewhat  that  of  a  lymph-gland,  differing,  however,  in  that  it 
possesses  no  afferent  lymph- vessels  and  no  periglandular 
sinuses,  and  docs  possess  those  peculiar  structures,  the  crypts 
or  lacunae. 

The  crypt  ui  ihc  tonsil  is  its  peculiar  and  most  characteristic 
structure.  It  consists  of  an  invagination  of  the  epithelium 
from  the  surface  of  the  tonsil,  which  has  undergone  a  very 
interesting  anatomical  change.  In  the  first  place,  the  subepi- 
thelial connective  tissue  which  exists  in  a  marked  degree  be- 
neath the  surface  epithelium,  disappears  as  soon  as  the  epi- 
thelium starts  to  form  the  crypts.  This  permits  the  epithelium 
to  come  in  direct  contact  with  the  lymphatic  structure  of  the 
tonsil,  and  very  frequenly  it  is  impossible  to  distinguish  a  di- 
viding line  between  the  epithelium  of  the  crypt  and  the  inter- 
follicular  tissue.  The  epithelium  of  the  crypt,  unlike  its  pro- 
genitor which  covers  the  surface  of  the  tonsil,  does  not  form  a 
compact,  unbroken  barrier  of  protection.  For  the  greater  part 
of  its  e.xtent  it  presents  an  intact  line,  only  one  or  two  or  prob- 
ably three  cells  in  thickness,  and  there  are  occasional  spaces 
between  these  cells.  Toward  the  parenchyma  the  epithelial 
cells  show  a  peculiar  condition.  They  are  separated  from  each 
other  by  interposed  cells  varying  in  type  from  slightly  changed 
epithelial  cells  to  well-formed'  lymphocytes.  The  epithelial 
cells  may  also  extend  from  the  crypt  into  the  tonsillar  sub- 
stance, suggesting  the  ramifications  of  a  malignant  epithelioma. 
The  smaller  terminal  invaginations  of  the  cryptal  epithelium 
are  usually  solid  sprouts,  sometimes,  however,  with  central 
keratosed  cores,  the  exfoliation  of  which  causes  an  extension 
of  the  lumen  of  the  crypt. 

In  the  crypt,  then,  we  have  a  loose,  disintegrated  epithelium 
which,  as  far  as  any  mechanical  barrier  is  concerned  presents 
an  open  door  to  microbic  infection,  and  it  has  been  shown  that 
minute  inert  foreign  bodies  readily  pass  between  the  cells. 
Further,  in  the  faucial  tonsils  especially,  the  gros.^  arran'^e- 
.ments  of  the  crypts  is  such  that  frequently  they  form  pockets 
and  recesses  capable  of  retaining  large  numbers  of  bacteria 
which  find  plentv  of  nourishment  in  the  desquamating  epi- 
thelium.. 

Now,  it  would  seem  that  unless  the  vital  resistance  is  con- 
siderably greater  in  the  tonsil  than  in  the  surrounding  struc- 
tures, the  tonsillar  tissue  ought  to  be  the  vulnerable  spot  in  the 
throat.     Subject  as  the  tonsil  parenchyma  is  to  microbic  in- 
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fluences  by  absorption  of  toxins,  and  also,  it  may  be,  of  bac- 
teria tbrougb  the  cryptal  walls,  it  was  thought  possible  that 
there  might  be  developed  in  the  tonsil  certain  antibodies  which 
wou.d  make  this  structure  especially  resistant  to  germ  in- 
vasion. If  it  could  be  demonstrated  that  the  tonsils  held  in 
store  great  quantities  of  antitoxin  and  bacteriolytic  substances, 
then  one  might  possil)ly  be  justified  in  believing  that  the  tissue 
of  which  they  are  composed  is  especially  resistant  to  bacterial 
invasion. 

The  follow  ng  ex])eriments  were  kind  y  carried  out  for  me 
by  Dr.  M.  P.  Ravenel.  The  chief  difficulty  which  seemed  to 
stand  in  the  way  of  this  research  was  to  obtain  the  soluble 
portions  of  the  tonsil  in  a  sterile  condition,  without  destroying 
the  immune  bodies  if  such  existed,  but  this  was  overcome  by 
the  use  of  the  Pasteur  filter. 

About  13  g.  of  hypertroph'ed  faucial  and  pharyngeal  ton- 
sils, removed  from  several  children,  were  ground  to  a  pulp  in 
a  "broyeur"  with  about  oO  c.c.  of  sterile  water.  The  mixture 
was  then  passed  through  a  Pasteur  ft  ter.  .\  part  of  the  fil- 
trate, as  a  control  test,  was  incubated  for  one  week,  and  at 
the  end  of  that  time  was  .still  clear  and  sterile. 

The  rest  of  the  filtrate  was  treated  as  follows : 

One  cubic  centimeter  of  filtrate  was  added  to  o  c.c.  of  bouil- 
lon and  inoculated  with  typhoid  bacilli. 

Two  cub'c  centimeters  of  filtrate  were  added  to  .")  c.c.  of 
bouillon  and  inoculated  with  typhoid  bacilli. 

After  incubation  all  of  these  tests  showed  the  same  degree  of 
turbidity  in  the  same  length  of  time. 

Tn  the.se  experiments  it  was  supposed  there  was  sufficient 
complement  present  in  the  tonsils  to  cause  lysis  of  the  typhoid 
bacilli,  provided  the  specific  immune  body  was  present  in  suffi- 
cient quantity  to  unite  it  with  them.  This  was,  on  the  face  of 
it.  an  unwarranted  supposition,  and  again  the  known  frailty  of 
com])lenients  in  general  was  a  very  poor  guarantee  for  its  safe 
passage  through  all  the  manipulation  and  time  requisite  to 
.strril'ze  the  tonsillar  substance. 

Therefore  a  second  series  of  tests  was  made.  The  sterile 
tonsillar  filtrate  was  obtained  as  before,  the  amount  of  tonsil- 
lar substance  being  the  faucial  and  pharyngeal  tonsils  from 
three  children  in  whom  hypertrophy  of  these  structures  had 
made  operation  necessary. 

Tt  might  very  well  have  happened  that  the  children  from 


whom  ilic  lon>ii>  were  rcinovtd  liail  never  been  bruuglu  ii 
contact  witli  the  typhoid  bacillus,  and  consequently  had  no 
specific  immunity  to  this  disease,  so  in  this  second  serie-  a 
more  common  micro-organism  was  employed. 

Ten  tubes  of  lK)uiilon  were  inoculated  with  the  staphylococ- 
cus aureus.  To  eight  of  these  tul>cs  the  tonsillar  filtrate  was 
added,  and  to  four  of  these  eight  fresh  senmi  was  added.  All 
ten  tubes  were  then  incubated  for  twenty-four  hours,  and  all 
showed  tlu'  >ame  degree  of  turbidity,  that  is.  equal  bacteria! 
growth. 

This  failure  to  find  innnunc  I)odies  in  the  tonsil  may  be  due 
to  a  lack  of  sen.sitiveness  in  the  technic ;  or  to  the  simple  fact 
that  the  reasoning  c«>ncerning  this  subject  has  been  false;  or 
it  may  be  that  soluble  substances  are  so  easily  removed  by  both 
the  blotwl-vessels  and  lymph-channels  that  immune  bodies  as 
well  as  toxins  and  antito.xins  cannot  accumulate  in  the  tonsil,  x 
To  my  reasoning  this  last  explanation  would  seem  the  most 
likely.  The  blood-supply  of  the  tonsil  is  fairly  yich  and  the 
efferent  lymph-stream  is  a  decided  entity,  so  that  a  soluble 
substance  could  probably  not  remain  long  in  the  tonsillar 
structure.  The  rapid  and  marked  systemic  intoxication  seen 
in  cases  of  simple  tonsillitis  shows  that  some  to.xins,  at  least, 
are  readily  absorbed  from  the  .'tonsil  into  the  general  circula- 
tion, and  it  is  more  than  probable  that  the  first  general  symp- 
toms are  due  to  toxic  absorption  through  the  blood-vessels. 
The  slowness  of  the  lymphatic  method  of  infection  is  shown 
by  the  fact  that  enlargement  and  tenderness  of  the  tonsillar 
lymph-gland  at  the  angle  of  the  jaw  is  not  always  present  in 
simple  tonsillitis,  and  is  almost  never  present  at  the  very  be- 
ginning of  the  attack. 

It  seems,  therefore,  scarcely  possible  for  a  great  quantity  oi 
immune  bodies  to  accumulate  in  the  tonsil,  and  it  is  much  more 
probable  that  the  larger  amount  of  such  material  enters  the 
general  circulation.  This  failure  to  find  any  considerable 
amount  of  immune  bodies  in  the  tonsillar  tissue,  as  has  been 
indicated,  leaves  us  still  uncertain  as  to  the  degree  of  vital  re- 
sistance of  the  tonsillar  structure.  * 

Of  later  years  there  has  been  a  great  deal  of  work  done  in 
regard  to  the  susceptib'lity  of  the  tonsil  to  tuberculous  in- 
fection, but  as  I  have  already  gone  over  the  literature  of  this 
subject  rather  thoroughly  as  late  as  1904.  I  will  simply  mention 
some  of  the  deductions  and  give  the  bibliography  which  bears 
on  the  subject  of  this  paper. 
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In  pulmonary  tuberculosis  the  expectoration  is  coughed  up 
so  that  it  comes  in  nearly  equal  contact  with  all  parts  of  the 
respiratory  tract  except  the  nose  and  nasopharynx,  and  thus  a 
fairly  even  dose  of  tubercle  bacilli  is  spread  over  the  mouth, 
pharynx,  and  larynx.  In  one  hundred  .and  thirty-six  cases 
of  pulmonary  tuberculosis  reported  by  seven  different  ob- 
servers, the  tonsils  were  involved  ninety-four  times.  That  is, 
in  69  per  cent  of  pulmonary  tuberculosis  the  tonsils  were  dis- 
eased. In  1904  I  reported  nine  cases  of  pulmonary  tubercu- 
losis in  which  the  tonsils  were  examined  at  autopsy,  and  in 
every  one  I  found  histologic  changes  sufficient  to  justify  a 
diagnosis  of  tuberculosis.  This  evidence  is  pretty  strong, 
showing  that,  at  least  as  far  as  tubercle  bacilli  are  con- 
cerned, the  tonsil  is  much  more  easily  invaded  than  any  other 
part  of  the  upper  respiratory  tract.  This  argues  against  the 
theory  that  the  tonsillar  tissue  is  especially  resistant  to  bac- 
teria. The  question,  however,  is  so  important  that  it  was 
thought  worth  while  to  examine  a  sufficient  number  of  cases  to 
positively  determine  the  tonsillar  vulnerability  to  the  tubercle 
bacillus  at  least ;  so  during  the  past  year  I  made  a  careful  post- 
mortem study  of  the  tonsils  of  thirty-seven  cases,  who  clinically 
were  supposed  to  have  died  from  pulmonary  tuberculosis. 

These  cases  are  reported  in  some  detail  as  to  the  histologi- 
cal condition  of  the  tonsils,  with  a  brief  synopsis  of  the  general 
tuberculous  involvement.  The  numbers  attached  are  the  regu- 
lar numbers  at  the  Phipps  Institute. 

Ti-nj;Hcui,osis  of  the  lungs  with  tuberculosis  oe  the 

TONSILS. 

Case  No.  903.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  lobe  showed  a  large  cavity  and  infiltration, 
lower  lobe  was  partially  consolidated.  Right  pleura  showed 
dense  adhesions  everywhere.  Right  lung,  upper  lobe  showed 
numerous  cavities  with  excess  of  fibrous  tissue,  and  the  middle 
and  lower  lobes  a  few  isolated  tubercles.  The  liver,  spleen, 
and  kidneys  showed  tuberculous  lesions. 

Tonsils  were  very  small  and  portions  of  the  cryptal  epithe- 
lium infiltrated.  The  germinating  follicles  were  few  and  small. 
There  was  marked  fibrosis.  A  few  discrete  but  distinct  tuber- 
cles were  found,  showing  caseation  aad  typical  giant  cells. 

Case  No.  2032.    Left  pleura  was  thickened,  with  adhesions 
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at  apex.  i,eft  lung,  upper  lobe  showed  one  large  cavity  with 
several  small  ones,  lower  lobe  was  compressed  and  infiltrated. 
Right  pleura  was  thickened,  with  adhesions  everywhere.  Right 
lung,  upper  lobe  was  pneumonic,  with  numerous  tubercles, 
middle  and  lower  lobes  were  partially  infiltrated.  The  liver, 
intestines,  kidneys,  and  lymph-nodes  showed  tuberculous  in- 
volvement. 

Tonsils  were  small  with  only  slight  infiltration  of  the  cryp- 
tal  epithelium  and  very  few  germinating  follicles.  There  were 
discrete  tubercles  with  giant  cells. 

Case  No.  2727.  Left  pleura  showed  adhesions.  Left  lung, 
upper  and  lower  lobes  showed  cavity  formations  and  coalesced 
tubercles.  Right  pleura  showed  adhesions  at  apex.  Right 
lung,  upper  lobe  showed  one  large  cavity,  middle  and  lower 
lobes  were  infiltrated,  with  coalesced  and  miliary  tubercles. 
Spleen  was  tuberculous. 

Tonsils  were  moderate  in  size,  congested,  and  the  cryptal 
epithelium  was  infiltrated.  There  was  an  excess  of  lymphoid 
tissue  which  was  infiltrated  with  polymorphonuclear  leucocytes. 
There  were  diffuse  tubercles  with  caseation  and  giant  cells. 

Case  Xo.  2980.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  lobe  showed  cavities  and  consolidation,  lower 
lobe  was  congested  and  infiltrated  with  both  coalesced  and 
miliary  tubercles.  Right  pleura  showed  adhesions  every- 
where. Right  lung,  upper  lobe  showed  a  cavity  and  was  in- 
filtrated, middle  lobe  was  edematous,  lower  lobe  showed  a  few 
coalesced  tti1>«rc1«'s  T.ivpr  kidney,  and  spleen  were  tubercu- 
lous. 

Tonsils  were  larj^c  and  siiowed  considerable  lymphoid  tissue. 
There  were  numerous  diffuse  and  discrete  tubercles  showing 
necrosis  and  giant  cells. 

Case  No.  3052.  Left  pleura  was  thickened,  with  adhesions 
everywhere.  Left  lung,  upper  lol)e  showed  a  cavity  and  pneu- 
monic consolidation,  lower  lobe  showed  numerous  tubercles. 
Right  pleura  showed  a  few  adhesions  at  apex.  Right  lung, 
upper,  middle,  and  lower  lobes  contained  a  few  tubercles. 
Larynx  was  tuberculous. 

Tonsils  were  moderate  in  size,  with  numerous  follicles.  The 
cr\'ptal  epithelium  was  infiltrated  and  there  was  a  slight  fibro- 
sis.   There  were  a  few  tubercles  with  necrosis  and  giant  cells. 

Case  No.  3182.  Left  pleura  showed  adhesions.  Left  lung, 
upper  and  lower  lobes  showed  numerous  cavities  and  were 
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consolidated.  Right  pleura  showed  a  few  adhesions.  Right 
lung,  upper,  middle,  and  lower  lobes  all  showed  cavity  forma- 
tion, with  more  or  less  pneumonic  consolidation.  Intestines 
and  kidneys  were  tuberculous. 

Tonsils  were  very  small.  The  cryptal  epithelium  was  in- 
tact and  infiltrated.  There  were  no  follicles  and  very  little 
lymphoid  tissue.  There  was  marked  diffuse  tuberculosis  with 
caseation  and  numerous  giant  cells. 

Case  No.  3253.  Left  pleura  showed  adhesions  over  the  up- 
per lobe.  Left  lung,  upper  lobe  showed  a  small  cavity,  areas 
of  consolidation,  and  some  excess  of  fibrous  tissue.  Right 
pleura  showed  adhesions  over  the  upper  and  lower  lobes.  Right 
lung,  upper,  middle,  and  lower  lobes  showed  numerous  cavi- 
ties, with  consolidation  and  caseation. 

Tonsils  were  small,  had  no  follicles,  and  very  little  lymphoid 
tissue.  There  was  considerable  fibrosis.  The  epithelium  of 
the  crypts  was  not  infiltrated,  but  the  crypts  were  filled  with 
masses  of  bacteria,  and  portions  of  the  epithelium  were  ulcer- 
ated. There  were  several  cartilaginous  nodules  in  the  con- 
nective tissue.  After  cutting  numerous  sections  a  few  tuber- 
cles were  found  showing  typical  giant  cells  and  caseation. 

Case  No.  3393.  Left  pleura  showed  adhesions  throughout. 
Left  lung,  upper  and  middle  lobes  showed  cavity  formation  and 
caseous  consolidation.  Right  pleura  showed  adhesions  at 
apex.  Right  lung,  upper  and  middle  lobes  showed  small  cavi- 
ties and  irregular  consolidation.  Larynx,  intestines  and  kid- 
neys were  tuberculous. 

Tonsils  were  small.  The  cryptal  epithelium  was  for  the 
most  part  not  infiltrated.  There  was  very  little  lymphoid 
tissue  and  a  very  few  small  follicles.  There  was  marked  fibro- 
sis. Numerous  discrete  tubercles  were  found  with  giant  cells 
but  no  necrosis. 

Case  No.  3405.  Left  pleura  was  normal.  T^eft  lung,  up- 
per lobe  showed  small  tubercles,  lower  lobe  showed 
caseous  pneumonia.  Right  pleura  showed  adhesions  at  apex. 
R'ght  lunfr,  upper  lobe  showed  one  large  cavity  and  infiltra- 
tion, middle  and  lower  lobes  were  partially  consolidated.  TJver 
and  spleen  were  tuberculous. 

Tonsils  were  very  small.  The  epithelium  of  the  crypts  was 
considerably  infiltrated  and  foll'cles  were  moderately  numerous. 
There  was  shVht  fibrosis.  Numerous  small  discrete  tubercles 
were  seen  and  a  great  manv  giant  cells. 


<^i<l  I   iiJi^i.Si.l  II.       iNiii    ll<i>>     I.N      ll.l-.L  KITIS.  863 

Case  No,  3441.  Left  pleura  showecl  adhesions  at  apex. 
Left  lung,  upper  lobe  showed  several  cavities  and  was  infil- 
trated. Right  pleura  showed  adhesions  around  the  upper  lobe. 
Right  lung,  upper  and  lower  lobes  showed  cavity  formation, 
middle  lobe  showed  a  few  isolated  tubercles.  Kidneys  were 
tuberculou>. 

Tonsils  were  vciy  ainall.  The  epithelium  fur  the  most  part 
was  intact,  but  was  ulcerated  in  one  or  two  places.  There- 
was  very  little  lymphatic  tissue  and  the  follicles  were  few  and 
small  and  there  was  marked  fibrosis.  Several  tubercles  were 
found,  some  with  caseation  and  giant  cells. 

Case  Xo.  352G.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  lobe  showed  a  cavity  and  was  partially  in- 
filtrated. Right  pleura  showed  adhesions  everywhere.  Right 
lung,  upper,  middle,  and  lower  lobes  showed  cavity  formation. 
Trachea,  intestines,  and  kidneys  were  tul>erculous. 

Tonsls  were  small.  There  were  a  few  follcles  and  the  epi- 
thelium of  the  crypts  was  mostly  intact.  There  was  consider- 
able fibrosis.  There  were  several  discrete  tubercles  with 
giant  cells. 

Case  Xo.  3548.  Left  pleura  showed  adhesions  about  the 
upper  lobe.  Left  lung,  upper  and  lower  lobes  showed  cavity 
formation  with  some  caseous  pneumonia.  Right  pleura  showed 
adhesions  throughout.  Right  lung,  middle  and  upper  lobes 
showed  cavity  formation  with  some  consoHdat'on.  lower  lobe 
contained  a  few  coalesced  tubercles.  Larynx  and  intestines 
were  tuberculous. 

Tonsils  were  small.  The  epithelium  was  generally  intact, 
but  necrotic  in  a  few  places.  The  follicles  were  few  and 
small.  There  were  numerous  tubercles  with  giant  cells,  but 
very  little  caseation. 

Case  No.  3559.  Left  pleura  showed  adhesions  over  upper 
lol)e.  Left  lung,  upper  lobe  showed  cavity  formation,  lower 
lobe  was  partly  consolidated.  Right  pleura  showed  extensive 
adhesions.  Right  lung,  upper,  middle  and  lower  lobes  showefl 
rather  extensive  cavity  formation.  Larynx,  trachea,  inte«:t'nc;. 
and  k"dnevs  were  tubercidous. 

Tonsils  were  small,  containing  few  follicles,  and  the  cryptal 
epithelium  was  intact.  There  was  considerable  fibrosis.  There 
were  numerous  diffuse  tubercles  with  giant  cells. 

Case  No.  3633.  Left  pleura  was  normal.  Left  lung,  upper 
and  middle  lobes  showed  numerous  miliarv'  tubercles.     Right 
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pleura  showed  adhesions  at  apex  and  on  diaphragm.  Right 
lung,  upper  lobe  showed  several  cavities,  middle  and  lower 
lobes  showed  miliary  tuberculous  infiltration.  Larynx,  in- 
testines, and  spleen  were  tuberculous. 

Tonsils  were  small  and  contained  only  a  few  small  follicles. 
The  cryptal  epithelium  was  slightly  infiltrated,  and  that  only  in 
a  few  places.  There  was  considerable  fibrosis  and  there  were 
some  cartilaginous  nodules  in  the  connective  tissue.  A  few 
scattered  tubercles  with  giant  cells  were  found. 

Case  No.  3643.  Left  pleura  showed  adhesions  at  apex. 
Left  lung,  upper  lobe  showed  cavity  formation,  lower  lobe 
contained  a  very  few  tubercles.  Right  pleura  showed  adhe- 
sions at  apex.  Right  lung,  upper  and  lower  lobes  contained 
cavities,  middle  lobe  showed  a  few  isolated  tubercles.  Liver 
and  intestines  were  tuberculous. 

Tonsils  were  somewhat  enlarged  and  there  was  considerable 
amount  of  lymphatic  tissue,  but  very  few  follicles.  The  epi- 
thelium was  infiltrated.  There  was  some  congestion  with  very 
slight  fibrosis.  Several  rather  diffuse  tubercles  were  found, 
showing  caseation  and  nuclear  fragmentation,  but  there  were 
no  typical  giant  cells. 

Case-  No.  3677.  Left  pleura  showed  adhesions  at  apex. 
Left  lung,  upper  and  lower  lobes  contained  cavities.  Right 
pleura  showed  adhesions  throughout.  Right  lung,  upper,  mid- 
dle, and  lower  lobes  all  showed  cavity  formation. 

Tonsils  were  moderate  in  size.  The  cryptal  epithelium  was 
intact  and  there  were  very  few  and  small  follicles.  There  was 
slight  fibrosis.  There  was  a  diffuse  tuberculosis,  with  a  few 
giant  cells,  considerable  nuclear  fragmentation,  but  little  necro- 
sis. 

Case  No.  3697.  Left  pleura  showed  adhesions  throughout. 
Left  lung,  upper  lobe  contained  a  large  cavity,  lower  lobe 
showed  numerous  coalesced  tubercles.  Right  pleura  showed 
extensive  adhesions.  Right  lung,  upper  lobe  contained  a  large 
cavity,  middle  lobe  contained  numerous  coalesced  tubercles. 
lower  lobe  showed  very  little  consolidation.  Larynx,  intestines, 
liver  and  kidneys  were  tuberculous. 

Tonsils  were  small.  The  follicles  were  very  few  and  small. 
There  was  considerable  fibrosis,  though  the  epithelium  was 
for  the  greater  part  infiltrated.  Numerous  tubercles  with  giant 
cells  were  found  and  some  caseation. 

Case  No.  3749.  Clinical  diagnosis  was  pulmonary  tubercu- 
losis with  pneumothorax.  Unfortunately  there  were  no  post- 
mortem notes  as  to  the  condition  of  the  lungs. 
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Tonsils  were  moderate  in  size,  with  fair  amount  of  lymphoid 
tissue,  but  no  follicles.  The  epithelium  was  for  the  greater 
part  intiltrated  and  there  was  a  slight  fibrosis.  Numerous 
discrete  tubercles  were  found,  with  numerous  and  very  large 
giant  cells. 

Case  No.  3831.  Left  pleura  showed  adhesions  at  apex. 
Left  lung,  upper  and  lower  lobes  showed  cavity  formation  with 
caseation.  Right  pleura  was  normal.  Right  lung,  upper,  mid- 
dle and  lower  lobes  showed  a  few  tubercles. 

Tonsils  were  small.  There  was  a  great  deal  of  fibrous  tis- 
sue. The  epithelium  was  infiltrated  only  in  places.  There  was 
very  little  lymphoid  tissue  and  practically  no  follicles.  There 
were  fairh  numerous  discrete  tubercles,  witli  giant  cells,  but 
no  necrosis.  Some  of  the  tubercles  were  evidently  being  re- 
placed by  fibrous  tissue. 

Case  No.  3880.  Left  pleura  showed  extensive  adhesions. 
Left  lung,  upper  lobe  contained  a  cavity  and  some  infiltration. 
lower  lobe  was  infiltrated.  Right  pleura  showed  adhesions 
throughout.  Right  lung,  upper  lobe  contained  a  cavity 
and  considerable  fibroas  tissue,  middle  and  lower  lobes  con- 
tained tubercles,  some  of  which  were  healed. 

Tonsils  were  medium  in  sire.  The  follicles  were  fairly  nu- 
merous and  about  ordinary  size.  The  epithelium  was  infil- 
trated. There  was  very  little  fibrosis.  A  few  tubercles,  with 
giant  cells  and  necrosis,  were  found. 

Case  No.  3887.  Left  pleura  showed  few  adhesions.  Left 
lung,  upper  and  lower  lobes  contained  a  few  scattered  tubercles. 
Right  pleura  showed  adhesions  af  apex.  Right  lung,  upper 
lobe  contained  a  large  cavity  with  some  infiltration,  middle  and 
lower  lobes  presented  a  few  isolated  tubercles. 

Tonsils  were  small.  The  epithelium  was  infiltrated  in  places ; 
there  was  marked  fibrosis,  but  fairly  normal  and  fairly  large 
follicles ;  also  some  congestion.  A  very  few  but  distinct  tuber- 
cles were  found  with  giant  cells  and  caseation.  Some  of  the 
sections  showed  no  tuberculosis. 

Case  Xo.  3907.  Left  pleura  showed  adhesions  at  apex. 
Left  lung,  upper  lobe  contained  several  cavities,  lower  lobe 
was  partially  infiltrated.  Right  pleura  showed  adhesions  at 
apex.  Right  lung,  upper,  middle,  and  lower  lobes  all  con- 
tained cavities. 

Tonsils  were  small,  the  follicles  were  few  and  small.  The 
epithelium  was  slightly  infiltrated  and  there  was  considerable 
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fibrosis  witii  very  little  lymphoid  tissue.  A  few  tubercles  with 
giant  cells  were  found. 

Case  No.  31)18.  Left  pleura  showed  extensive  adhesions. 
Left  lung-,  upper  and  lower  lobes  showed  considerable  infiltra- 
tion. Right  pleura  was  not  reported  on.  Right  lung,  upper, 
m'ddle,  and  lower  lobes  were  ail  more  or  less  infiltrated. 

Tonsils  were  moderately  enlarged.  The  epithelium  was  in- 
filtrated in  only  a  few  places.  The  fohicles  were  fairly  nu- 
merous and  quite  large.  There  was  slight  fibrosis  and  con- 
siderable congestion.  A  very  few  tubercles,  with  giant  cells, 
were  found. 

Case  No.  0941.  Left  pleura  showed  adhesions  at  apex. 
Left  lung,  upper  lobe  contained  numerous  cavities,  lower  lobe 
was  partially  consolidated.  Right  pleura  showed  adhesions 
everywhere.  Right  lung,  upper,  middle,  and  lower  lobes  all 
showed  cavity  formation  with  infiltration. 

Tonsils  were  rather  large,  but  with  very  few  follicles.  The 
epithelium  of  the  crypts  was  somewhat  infiltrated  and  there 
was  slight  fibrosis.  There  was  marked  tubercu'osis,  with  nu- 
merous tubercles  showing  giant  cells  and  caseation. 

Case  No.  3953.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  and  lower  lobes  both  showed  cavity  forma- 
tion. Right  pleura  showed  adhesions  everywhere.  Right  lung, 
upper,  middle,  and  lower  lobes  all  showed  cavity  formation. 
Larynx  and  intestines  were  tuberculous. 

Tonsils  were  slightly  enlarged.  The  epithelium  of  the  crypts 
was  fairly  intact  and  there  was  marked  fibrosis  and  few  folli- 
cles. There  was  very  marked  tuberculous  infiltration,  con- 
sisting of  both  discrete  and  confluent  tubercles.  There  was 
some  caseation,  but  the  tubercles  seemed  to  be  undergoing 
fibrosis  rather  than  softening.  There  were  numerous  giant 
cells. 

Case  No.  4010.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  lobe  showed  numerous  cavities  with  some 
excess  of  fibrous  tissue.  Right  pleura  showed  adhesions  at 
apex.  Right  Itmg,  upper  lobe  showed  cavities  with  excess  of 
fibrous  tissue,  middle  lobe  showed  a  few  tubercles,  lower  lobe 
showed  one  cavity  with  a  few  tubercles.  Larynx,  intestines, 
and  kidneys  were  tuberculous. 

Tonsils  were  rather  large,  with  few  follicles.  The  cryptal 
epithelium  was  considerably  infiltrated  and  there  was  marked 
fibrosis.  There  were  large  numbers  of  discrete  tubercles,  with 
numerous  giant  cells,  but  very  little  necrosis. 
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Case  Mo.  4021.  Left  pleura  showed  adlicsiuns  in  the  upper 
part.  Left  lung,  upper  lobe  showed  cavities,  lower  lobe  showed 
numerous  coalesced  tubercles.  Right  pleura  showed  adhe- 
sions at  the  apex.  Right  lung,  upper,  middle,  and  lower  lobes 
showed  cavities  and  caseous  tubercles.  Kidneys  were  tuber- 
culous. 

Tonsils  were  very  small,  with  a  very  small  amount  of  lym- 
phoid tissue.  The  epithelium  was  intact,  and  there  was  marked 
fibrosis.    There  were  only  a  few  doubtful  tubercles. 

Case  No.  4040.  Left  pleura  showed  adhesions  at  apex.  Left 
lung,  upp^r  and  lower  lobes  were  almost  completely  consoli- 
dated. Right  pleura  showed  extensive  adhesions.  Right  lung, 
upper  and  lower  lobes  showed  cavity  formation,  with  infiltra- 
tion, middle  lobe  was  infiltrated.  Larviix.  livir.  inte-<tine>,  and 
kidneys  were  tuberculous. 

Tonsils  were  rather  large,  but  there  was  ••niy  a  smaii  amoun! 
of  h-mphoid  tissue.  The  cryptal  epithelium,  though  generally 
intact,  was  ulcerated  in  a  few  places.  There  was  very  marked 
fibrosis  and  the  follicles  were  few  and  small.  There  were 
numerous  tubercles,  both  discrete  and  confluent,  with  giant 
cells  and  considerable  caseation. 

Case  No.  414L  Left  plecra  showed  old  adhesions.  Left 
lung,  upper  lobe  showed  a  healed  lesion,  lower  lobe  showed 
bronchopneumonia.  Right  pleura  showed  old  adhesions. 
Right  lung,  upper  lobe  showed  a  large  cavity,  with  consoli- 
dation, which  was  not  typical,  however,  of  tuberculosis :  mid- 
dle and  lower  lobes  showed  bronchopneumonia.  Kidneys  and 
spleen  showed  doubtful  tuberculosis. 

Tonsils  were  small.  Crjptal  epithelium  was  slightly  infil- 
trated. Follicles  were  small,  but  fairly  numerous,  and  there 
was  no  fibrosis.  There  were  a  few  ver\'  doubtful  tubercles 
found. 

Case  No.  4155.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  and  lower  lobes  showed  cavity  formation  and 
caseous  infiltration.  Right  pleura  showed  adhesions  at  apex. 
Right  lung,  upper  and  middle  lobes  showed  cavity  formation 
with  fairly  numerous  tubercles.  Larynx,  liver,  and  intestines 
were  tuberculous. 

Tonsils  were  very  small  and  had  ver\'  few  and  small  follicles. 
There  was  marked  fibrosis  and  the  epithelium  was  g^erally 
intact.  There  were  a  few  tubercles  with  giant  cells,  but  no 
necrosis. 
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Case  No.  4281.  htit  pleura  showed  some  adhesions  along 
the  axillary  line.  Left  lung,  upper  lobe  showed  a  cavity  and 
was  infiltrated,  lower  lobe  was  partially  consolidated.  Right 
pleura  showed  adhesions  in  axillary  line.  Right  lung,  upper, 
middle,  and  lower  lobes  all  showed  tuberculous  infiltration. 
Larynx,  trachea,  liver,  intestines,  kidneys  and  spleen  were 
tuberculous. 

Tonsils  were  small  and  the  follicles  were  very  few  and  small. 
The  epithelium  was  active  in  some  places  and  there  was  con- 
siderable fibrosis.  There  were  a  few  distinct  discrete  tuber- 
cles wiUi  giant  cells,  but  no  fibrosis. 

TUBERCULOSIS  OF  THE   LUNGS  WITHOUT  TUBERCULOSIS   OF  THE 

TONSILS. 

Case  No.  3896.  Left  pleura  showed  a  few  adhesions.  Left 
lung  was  practically  normal  except  for  a  small  healed  lesion 
and  a  few  miliary  tubercles.  Right  pleura  showed  adhesions 
at  apex.  Right  lung,  upper  lobe  showed  cavities  and  some 
consolidation,  middle  and  lower  lobes  were  partly  consolidated. 

Tonsils  were  somewhat  enlarged.  There  were  numerous 
follicles.  The  epithelium  of  the  crypts  was  infiltrated.  One 
of  the  crypts  contained  a  calculus.  There  was  slight  fibrosis 
and  some  cartilage  in  the  connective  tissue;  also  some  conges- 
tion.   No  tuberculosis  was  found. 

Case  No.  4023.  Left  pleura  showed  adhesions  everywhere. 
Left  lung,  upper  lobe  showed  a  cavity,  with  excess  of  fibrous 
tissue,  lower  lobe  showed  a  few  isolated  and  coalesced  tu- 
bercles. Right  pleura  showed  adhesions  everywhere.  Right 
lung,  upper,  middle,  and  lower  lobes  all  showed  cavity  forma- 
tion.    Liver  and  large  intestine  showed  tuberculosis. 

Tonsils  were  extremely  small  and  showed  almost  no  lym- 
phoid tissue  or  follicles.  The  epithelium  was  almost  every- 
where intact.    No  tuberculous  changes  were  found. 

Case  No.  4140.  Left  pleura  showed  extensive  adhesions. 
Left  lung,  upper  and  lower  lobes  were  infiltrated.  Right 
pleura  showed  extensive  adhesions.  Right  lung,  upper,  mid- 
dle, and  lower  lobes  showed  tuberculous  infiltration.  Intes- 
tines were  tuberculous  and  showed  a  perforating  ulcer  which 
by  causing  peritonitis  was  the  evident  cause  of  death.  Kidney 
and  spleen  were  also  tuberculous. 

Tonsils  were  moderate  in  size.     Crypts  were  generally  in- 
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tact  and  there  were  only  a  tew  siiiall  loUicks,  but  marJced  fibro- 
sis.    No  tulicrculosis  was  discovered. 

NON-TUBCRCULOUS  CASES. 

Case  -No.  36oI,  Left  pleura  showed  adhesions  at  apex,  but 
the  case  was  not  proved  at  autopsy  to  be  tuberculous.  There 
were  scattered  areas  o£  pneumonia  in  each  lung,  and  numer- 
ous small  foci,  containing  a  thick,  creamy,  pus-like  substance, 
and  a  few  other  areas  which  looked  suspiciously  like  tubercles. 

Tonsils  were  large,  containing  numerous  and  fairly  large 
follicles.  The  epithelium  w^s  greatly  infiltrated,  and  there  was 
a  slight  fibrosis.     No  tuberculous  changes  were  discovered. 

Case  No.  3699.  There  was  a  pleuritic  effusion  on  the  left 
side,  with  hypostatic  pneumonia  in  the  lower  lobe.  The  right 
lung  was  nearly  normal.  Patient  died  of  valvular  heart  dis- 
ease. 

Tonsils  were  large,  with  infiltrated  epithelium,  a  slight  fibro- 
sis, marked  congestion,  and  small  but  fairly  numerous  follicles. 
No  tuberculous  changes  could  be  found. 

Case  No.  4116.  Left  pleura  -was  normal.  Left  lung,  upper 
and  lower  lobes  showed  no  tuberculosis.  Right  pleura  showed 
adhesions  throughout,  and  there  was  a  purulent  pleurisy.  Right 
lung  was  collapsed,  but  showed  no  tuberculosis.  The  spleen 
showed  areas  of  possibly  healed  tubercles. 

Tonsils  were  large.  There  was  considerable  lymphoid  tissue 
and  numerous  follicles.  The  epithelium  was  greatly  infiltrated 
and  there  was  a  slight  fibrosis.    No  tuberculosis  could  be  found. 

In  the  thirty-seven  cases  just  outlined,  three  were  found 
on  post-mortem  examination  to  be  non-tuberculous.  The  ton- 
sils of  each  of  these  non-tuberculous  cases  failed  to  show  his- 
tological changes  at  all  characteristic  of  tuberculosis.  In  the 
rest,  that  is,  in  thirty-four  cases,  the  tonsils  of  twenty-nine 
showed  absolutely  typical  lesions  of  tuberculosis,  and  two 
showed  lesions  which  were  probably  tuberculous,  though  no 
typical  giant  cells  were  found.  In  the  remaining  three  of  the 
thirty-four  tuberculous  cases  no  change  at  all  characteristic 
of  tuberculosis  could  be  found  in  the  tonsils.  In  these  three 
cases  six  to  ten  slides  were  examined ;  all,  however,  were  cut 
from  the  same  paraffin  block,  so  that  by  far  the  greater  part 
of  the  tonsils  was  not  examined,  and  it  is  possible  that  some 
portion  of  the  tonsils  which  was  not  examined  might  have  been 
tuberculous. 
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So  far*  it  seems  practically  proved  that  for  the  tuberculosis 
germ,  at  least,  the  tonsil  is  many  more  times  susceptible  than 
other  portions  of  the  throat.  Further,  I  believe. that  it  is  a 
justitiable  deduction  to  say  that  if  one  organism  passes  readily 
into  the  tonsillar  tisue  it  is  probable  that  other  organisms  may 
do  the  same  thing,  provided  their  pathogenic  power  is  suffi- 
ciently great  to  overcome  the  tissue  resistance.  The  findings  in 
acute  tonsillitis  would  tend  to  bear  this  out.  In  this  disease 
the  number  of  micro-organisms  which  invade  the  parenchyma 
of  the  tonsil  is  so  large  that  they  can  easily  be  found  with  the 
microscope,  and  the  varieties  of  bacteria  which  are  capable  of 
producing  tonsillitis  are  very  great,  including  practically  all 
of  the  pyogenic  micro-organisms. 

The  crypts  of  normal  tonsils  are  frequently  filled  with  a 
large  number  of  micro-organisms,  but  they  are  seldom  found 
in  the  parenchyma.  The  only  method,"  however,  of  direct  in- 
vestigation— ^that  of  microscopic  examination — is  most  un- 
satisfactory on  account  of  its  limitations,  in  that  if  only  a  few 
micro-organisms  are  present  they  may  readily  escape  detection. 
Inoculation  or  culture  tests  are  of  absolutely  no  value,  as  the 
cryptal  ramifications  are  so  numerous  and  so  close  together 
that  it  would  be  impossible  to  obtain  any  considerable  portion 
of  the  tonsil  without  a  crypt,  and  hence  contamination. 

E.  Lexer  claims  by  .experimentation  to  have  succeeded  in 
getting  streptococci,  which  had  been  cultivated  so  as  to  have  a 
special  virulence  toward  the  rabbit,  to  enter  the  crypts,  pass 
through  the  tonsillar  tissue,  and  to  enter  the  blood  within  three 
and  a  half  hours  after  inoculation.  The  organisms  were  found 
in  the  tonsillar  substance  an  hour  after  inoculation. 

Piera  also  demonstrated  experimentally  that  micro-organ- 
isms could  be  absorbed  through  the  epithelium  of  the  crypts, 
but  if  they  were  not  capable  of  resisting  the  vital  action  of  the 
tissues  they  were  destroyed  practically  as  soon  as  they  had  en- 
tered the  tonsillar  parenchyma. 

From  the  clinical  standpoint  there  is  strong  evidence  that 
various  organisms  not  only  penetrate  into  the  tonsillar  sub- 
stance, but  also  pass  from  the  tonsil  to  the  general  system. 
The  variety  of  diseases  which  has  been  reported  as  resulting 
from  tonsillar  infection  includes  acute  inflammation  of  nearly 
all  organs.  The  literature  on  this  subject  is  rather  excessive, 
hut  it  is  well  worth  while  to  briefly  review  some  of  these  arti- 
cles, as  they  not  only  point  out  the  possibility  of  systemic  in- 
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fection  through  the  tonsils,  but  are  also  of  value  in  that  they 
give  a  more  comprehensive  view  of  the  subject,  representing 
a  greater  extent  of  thought. 

1  will  take  up  the  various  diseases  separately,  giving  under 
each  a  brief  abstract  of  the  indivi«lual  ]>apers. 

KUEUMATISM. 

Acute  inrianmiatory  /heumatism  is  now  considered  by  the 
large  majority  of  clinicians  to  be  an  infectious  disease,  and 
the  possibility  that  in  a  certain  number  of  cases  the  infection 
arises  within  the  tonsil  is  being  more  and  more  recognized. 

Suchannck  believes  that  a  considerable  number  of  these  cases 
are  caused  by  tonsillitis. 

Meitus  says  that  articular  rheumatism  is  caused  by  micro- 
organisms which  enter  the  body  through  the  tonsils. 

Packard,  after  a  careful  and  critical  review  of  the  literature 
on  this  subject,  believes  it  is  possible  that  there  is  an  attenua- 
tion of  micro-organisms  invading  the  body  through  the  adenoid 
tissue  of  the  throat,  so  that  they  produce  the  phenomenon 
known  as  articular  rheumatism  rather  than  the  ordinary  septi- 
cemia or  pyemia. 

St.  Clair  Thompson  says  that  the  connection  of  angina  and 
rheumatism,  though  undoubted  in  a  certain  number  of  cases,  is 
not  yet  clearly  established.  The  tonsils  may  be  the  port  of 
entry  of  the  rheumatic  virus,  and  this  even  though  the  naked- 
eye  appearance  of  the  throat  gives  no  indication  of  its  being 
affected. 

Jakobi  admits  the  close  connection  between  tonsillitis  and 
rheumatism,  and  advises  the  removal  of  large  tonsils. 

Stengel  reports  one  case,  and  Turner  two  cases,  of  acute 
rheumatism,  within  a  few  days  after  an  attack  of  sore  throat. 

In  two  hundred  and  seventy  cases  of  acute  rheumatism  re- 
ported by  McCrae.  only  3.7  per  cent  had  tonsillitis  previous 
to  the  attack. 

Kuhn  reports  three  cases  of  acute  articular  rheumatism,  fol- 
lowing tonsillitis. 

Williams  and  Miller  both  concede  to  the  tonsils  a  very  im- 
portant part  in  the  production  of  acute  rheumatism. 

A  critical  editorial  in  the  "Journal  of  the  .American  Medical 
.Association"  says  that  the  tonsils  seem  to  be  in  a  large  num- 
ber of  cases  the  portal  of  entry  of  the  infection  jn  articular 
rheumatism. 
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Gurich  reports  three  cases  of  rheumatism  directly  traceable 
to  tonsillar  infection,  and  claims  that  many  cases  of  acute 
articular  rheumatism  are  caused  by  "fossulare  angina,"  and 
that  the  rheumatism  gets  well  when  the  tonsillar  disease  has 
been  properly  treated. 

Ingalls,  after  a  careful  study  of  one  hundred  of  his  own 
cases  of  tonsillitis,  reverses  his  former  view,  and  now  believes 
that  tonsillitis  plays  a  very  important  part  in  the  etiology  of 
rheumatism. 

Phillips,  in  two  hundred  and  ten  cases  of  acute  articular 
rheumatism,  found  that  tonsillitis  developed  during  or  before 
the  illness  in  18.01  per  cent. 

Epstein  reports  one  case  of  rheumatism  complicated  with 
pleurisy,  following  an  attack  of  tonsillitis. 

Hammerschmidt  reports  seventeen  cases  of  rheumatism,  in 
nine  of  which  tonsillitis  was  present  for  three  to  seventeen  days 
before  the  rheumatic  outbreak,  and  in  the  rest  the  throat  was 
more  or  less  inflamed  during  the  attack. 

Menzer  says  that  the  entrance  gate  for  bacteria  in  acute 
articular  rheumatism  is  in  the  large  majority  of  cases,  though 
not  all,  the  tonsils. 

Adler  says  that  rheumatic  attacks  may  follow  a  very  mild 
tonsillitis. 

Miller  reports  two  cases  of  polyarthritic  inflammation,  in 
which  he  believes  the  infection  was  due  to  frequent  attacks  of 
tonsillitis. 

Bruck  believes  that  in  all  forms  of  rheumatism  the  tonsils 
form  the  gate  of  entrance  par  excellence  for  the  infection. 

Trousseau  was  probably  the  first  to  show  the  relation  be- 
tween tonsillitis  and  rheumatism. 

Lagranere  and  Pipounier  showed  that  acute  articular  rheu- 
matism was  accompanied  by  rheumatic  angina,  which  occurred 
sometimes  before,  sometimes  with,  and  sometimes  after,  the 
beginning  of  the  rheumatic  attack. 

Caesar  Boeck  reports  an  epidemic  of  angina  lacunaris,  dur- 
ing the  convalescence  of  which  the  patients  regularly  developed 
acute  articular  rheumatism. 

Lasegue  reports  several  cases  showing  the  relationship 
between  these  two  diseases. 

Brown  describes  a  regular  epidemic  of  tonsillitis  in  school 
children  with  rheumatic  complications. 

Stephanides  reports  a  case  of  repeated  attacks  of  rheuma- 
tism cured  by  extirpation  of  the  tonsils. 
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VVhiphain  collected  six  hundred  and  fifty-five  cases  of 
acute  articular  rheumatism  in  which  inflammation  of  the 
tonsils  played  a  most  important  part. 

Roos  reports  six  cases  of  angina  followed  by  articular 
rheumatism. 

Peltesohn  says  that  "angina  iacuaaris,  acute  articular 
rheumatism,  muscular  rheumatism,  and  certain  diseases  of 
the  skin  occrring  with  these,  are  etiologically  diseases  very 
close  to  each  other." 

Goodale  says  that  in  a  certain  percentage  of  cases  the 
good  operative  results  following  the  removal  of  tonsils 
seem  to  justify  the  theory  that  the  faucial  tonsils  may  con- 
stitute an  infection  atrium  for  rheumatic  arthritis. 

Chronic  Rheumatism. — Gurich  has  claimed  to  be  able  to 
differentiate  between  chronic  articular  rheumatism  due  to 
tonsillar  infection  and  that  due  to  other  causes  by  removing 
the  tonsil.  In  the  tonsillar  infection  cases  the  operation  is 
followed  by  a  reaction  in  the  involved  joints.  Out  of  one 
hundred  and  two  cases  of  chronic  articular  rheumatism 
which  were  thus  diagnosed  as  due  to  tonsillar  irritation, 
ninety-eight  were  permanently  healed  by  the  removal  of 
the  tonsils.  * 

Goodale  has  recently  shown  a  relation  between  certain 
cases  of  chronic  arthritis  and  the  presence  of  retained  debris 
in  the  tonsillar  tissue. 

GENERAL    INFECTION. 

Otten  reports  two  cases  of  general  staphylococcic  infec- 
tion originating  from  the  tonsils. 

Woodcock  reports  one  case  of  pyemia  and  phlebitis  fol- 
lowing tonsillitis  with  abscess,  which  was  cured  with  anti- 
streptococcic serum. 

Stengel,  White  and  Evans  report  one  case  in  which  the 
streptococcus  was  found  in  the  blood  and  in  the  tonsils. 

Tishutkin  reports  one  case  of  fatal  septicemia  originat- 
ing from  a  collection  of  pus  in  the  right  tonsil. 

Edson  describes  one  case  of  septicemia  which  he  believes 
was  probably  caused  by  an  infection  of  the  tonsil. 

Wainwright  reports  one  case  of  fatal  pyemia  following 
tonsillitis. 

Owen  reports  one  case  of  septicemia  following  tonsillitis. 
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Jessen  reports  four  cases  of  general  infection  following 
tonsillitis. 

Buschke  reports  four  cases  of  systemic  infection  following 
tonsillitis. 

Adler  reports  two  fatal  cases  of  general  septic  infection,  in 
which  he  believes  the  infecting  germ  originated  from  a  mild 
tonsillitis. 

Anderson  believes  very  strongly  that  the  tonsils  are  ire- 
quenlly  portals  of  infection. 

Jacobi,  while  saying  that  the  modern  custom  of  making 
the  tonsil  exclusively  responsible  for  the  admission  into 
the  system  of  microbes  and  toxins  is  unjustifiable,  admits 
that   such   invasion   may   occasionally   take   place. 

Trautmann  says  that  it  is  possible  that  many  of  the  in- 
fectious   diseases    originate    through    the    tonsils. 

Obtulowicz  has  seen  a  case  of  general  infection  following 
angina. 

Buss  has  seen  a  case  of  tonsillar  inflammation  followed 
by  general  infection  and  extensive  phlegmon  of  the  skin  of 
the  elbow. 

Babes  autopsied  a  case  of  septic  infection  of  all  the  or- 
gans due  to  a  moderately  severe  tonsillitis ;  streptococci 
were  found  in  large  numbers. 

Buborst  describes  two  cases  of  severe  infection  develop- 
ing after  an  angina. 

NEPHRITIS. 

Morse  reports  five  cases  of  acute  nephritis  following 
tonsillitis. 

Hammerschmidt  reports  five  cases  of  nephritis  following 
tonsillitis. 

Adler  says  that  75  per  cent  of  all  cases  of  tonsillitis  are 
accompanied  by  a  mild  type  of  nephritis,  which  occasion- 
ally becomes  chronic. 

Thouvenet  reports  one  case  of  nephritis  subsequent  to 
an  atack  of  acute  tonsillitis. 

Baduce  reports  four  cases  of  angina  followed  by 
nephritis,  in  which  the  diplococci  of  pneumonia  were  found 
in  the  blood  until  the  case  was  cured. 

Jeppe  saw  five  cases  of  angina  with  nephritis. 

Czajkowski  reports  seven  cases  of  acute  nephritis  asso- 
ciated with  angina  lacunaris. 
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TENOSYNOVITIS. 

iiiu:  acme  tonsillitis 

ENDOCARDITIS. 

Ko»  rrj) "Its  one  case  of  streptococcic  endocarditis  fol- 
lowing tonsillitis.  Streptococci  were  found  both  in  the 
1)1o«h1  and  in  the  tonsils.  He  believes  that  in  most  cases 
ci  infectious  diseases  tonsillitis  is  a  prominent  symptom. 

Charrin  reports  one  fatal  case  of  staphylococcic  endo- 
carditis following  an  attack  of  acute  tonsillitis. 

-Mayer  reports  one  case  of  endocarditis  following  an  at- 
tack of  tonsillitis. 

Packard  reports  five  cases  of  endocarditis  in  which  he 
believes  that  the  infection  gained  access  to  the  blood 
tlironyh   the  tonsils. 

BRONCHITIS. 

Hammerschmidt  reports  six  cases  of  bronchitis  occur- 
ring in  healthy  men,  following  tonsillitis. 

PNEUMONIA. 

Hammerschmidt  reports  two  cases  of  bronchopneu- 
inonia  and  two  cases  of  lobar  pneumonia  following  ton- 
sillitis. 

Adler  reports  one  case  of  streptococcic  pneumonia  re- 
sulting from  a  streptococcic  tonsillitis. 

Wallace  reports  one  case  of  pneumonia  following  a 
->cvere  inflammation  of  the  throat. 

PLEURISY. 

Ileddaeus  reports  one  case  of  pleurisy  and  pneumonia 
following  a  staphylococcic  tonsillitis.  He  believes  the 
pneumonia  to  be  a  coincidence,  the  pleurisy  due  to  the 
staphylococcus. 

Huguenin  reports  one  case  in  which  double-sided 
pleurisy  developed  after  a  severe  angina  due  to  the  staphy- 
lococcus pyogenes  aureus. 

Oougenheim  reports  one  fatal  case  of  pleurisy  and  peri- 
carditis following  streptococcus  angina. 
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APPENDICITIS. 

Forchheimer  reports  one  case  of  appendicitis  follovvinjj 
tonsillar  infection. 

Freeman  (discussing  Forchheimer's  paper)  reports  one 
case  of  appendicitis  following  tonsillitis. 

Mitchell  reports  one  case,  coming  on  a  few  days  after  the 
onset  of  tonsillitis,  and  later  followed  by  nephritis  and 
endocarditis. 

JAUNDICE. 

Forchheimer  reports  five  cases  of  jaundice  following  ton- 
sillitis ;  three  to  ten  days  elapsing  between  the  onset  of  the 
two  diseases. 

PHI,EBITIS. 

Trumbull  reports  one  case  of  fatal  phlebitis  following 
tonsillar^  infection. 

Wagner  reports  two  cases  from  which  an  apparently 
slight  angina  produced  a  suppurative  thrombosis  of  the 
jugular  vein,  followed  by  pyemia.  ^  Streptococci  were 
found  in  the  tonsils  and  vein. 

Hager  and  Sahli  report  cases  similar  to  those  of  Wag- 
ner. 

MENINGITIS. 

Hammerschmidt  reports  one  case  of  meningitis  due  to 
Fraenkel's  diplococcus,  which  organism  was  also  found  in 
the  tonsil. 

Perigord  reports  one  case  of  fatal  meningitis  following 
abscess  in  the  left  tonsil. 

De  Guelder  reports  one  case  of  streptococcic  angina 
complicated  with  meningitis. 

PAROTITIS. 

Hammerschmidt  reports  twenty-five  cases  of  parotitis, 
and  all  except  one  were  accompanied  sooner  or  later  by 
tonsillitis ;  three  before,  fifteen  at  the  same  time,  only  six 
after  the  parotitis  had  set  in. 
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SKIN    LESIONS. 

l.c  Gender  reports  four  cases  of  erythema  following 
tonsillitis. 

Leven  reports  one  case  of  scleroderma  following  ton- 
sillitis. 

Legcndu  and  Claisse  report  one  case  of  erythema  de- 
veloping during  an  attack  of  streptococcic  tonsillitis. 

Bruck  reports  four  cases  of  rheumatica  purpura  following 
tonsillitis. 

EYE  LESIONS. 

\*ergely  reports  one  case  of  phlegmon  of  the  orbit,  di- 
rectly following  acute  tonsillitis. 

While  the  above  synopsis  of  literature  concerning  ton- 
sillar infection  is  not  a  complete  list  of  all  that  has  been 
written  on  this  subject,  it  is  sufficiently  extensive  to  show 
that  the  idea  of  systemic  infection  arising  through  the  ton- 
sils is  a  very  general  one  and  not  limited  to  any  individual 
or  to  any  country.  Further,  a  perusal  of  these  articles  has 
given  me  the  distinct  impression  that  the  authors  of  these 
various  papers  have  been  impressed  with  the  importance 
of  the  tonsil  as  a  gateway  for  infection. 

The  importance  of  this  literature  to  the  thought  which  I 
have  attempted  to  develop  is  that  it  unquestionably  shows 
that  if  the  micro-organism  has  access  to  the  tonsil  paren- 
chyma, it  is  possible  that  it  may  pass  from  there  into  the 
blood.  As  has  been  stated  by  Boeri,  it  is  the  exception, 
if  indeed  it  ever  happens,  that  bacteria  can  pass  through 
a  normal  blood-vessel  wall ;  hence,  for  the  micro-organism 
in  the  tonsil  to  gain  access  to  the  blood  it  must  pass 
through  the  cervical  lymph-nodes,  entering  the  innominate 
vein  via  the  jugular  lymph-trunk.  As  the  lymph-chain  of 
the  neck  presents  a  rather  formidable  barrier  against  the 
invasion  of  micro-organisms,  the  large  majority  of  patients 
suffering  from  microbic  infection  of  the  tonsil  pass  through 
the  disease  without  any  true  bacteremia.  On  the  other 
hand,  the  absorption  by  the  blood-vessels,  of  toxins  which 
have  been  elaborated  in  the  tonsils  is  a  process  which  ac- 
companies almost  every  lesion  in  this  organ  dependent 
upon  bacteria.  The  marked  systemic  depression  notice- 
able in  acute  tonsillitis  is  an  example. 
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The  relation  which  the  upper  respiratory  tract  holds  to 
pleurisy,  as  far  as  the  blood  route  is  concerned,  can  now 
be  quite  definitely  stated.  In  a  large  majority  of  persons 
the  tonsils  act  as  a  source  from  which  bacterial  products 
of  greater  or  less  toxicity  may  gain  access  to  the  general 
system.  Further,  it  can  be  conceived  that  there  is  a  de- 
gree of  toxicity  which  under  ordinary  circumstances,  as 
found  in  the  healthy  person,  would  have  absolutely  no  .in- 
fluence. In  a  person  who  has  been  subject  to  attacks  of 
pleurisy,  possibly  dependent  upon  a  pulmonary  condition, 
it  can  readily  be  conceived  that  the  absorption  of  toxic 
substances  from  the  tonsils  may  be  a  direct  exciting  cause 
to  further  pleuritic  disturbances.  In  those  much  rarer  cases 
wherein  bacteria  themselves  gain  access  to  the  blood  from 
the  tonsils,  if  the  pleura  for  some  reason  presents  a  place 
of  lessened  resistance  the  bacteria  may  be  deposited  at 
this  point  and  there  develop. 

On  the  other  hand,  if  the  person  be  in  a  normal  state  of 
health  there  is  no  reason  why  the  pleura  should  suffer 
from  tonsillar  infection  more  than  any  other  portion  of 
the  body.  This  statement  is  borne  out  not  only  by  in- 
vestigation, l)ut  also  by  clinical  observation,  as  shown  by 
reported  cases. 

We  shall  now  consider  the  lymphatic  infection.  A  lym- 
phatic infection  is  naturally  propagated  via  the  lymphatic 
system,  passing  readily  through  the  vessels,  but  retarded 
at  each  lymph-gland  until  the  functional  activity  of  that 
node  has  been  overcome.  Therefore,  concerning  lymphatic 
infection  of  the  pleura  from  the  throat,  it  is  essential,  first, 
to  find  out  whether  there  normally  exist  lymphatics  con- 
necting the  upper  deep  cervical  lymph-glands  with  the  apical 
parietal  pleura;  second,  if  such  do  not  exist,  whether  dis- 
eased processes  by  cutting  off  the  normal  flow  of  lymph 
can  produce  a  collateral  circulation,  whereby  lymph  from 
the  upper  glands  of  the  neck  may  come  in  contact  with  the 
pleura  or  its  regionary  glands. 

The  lymph-glands  of  the  neck  are  divided  into  two 
groups,  the  superficial  and  the  deep;  the  superficial  glands 
drain  into  the  deep  ones,  generally  into  the  gland  which 
is  anatomically  the  nearest  neighbor.  The  superficial 
lymph-nodes  do  not  fall  within  the  scope,  of  the  present 
article. 
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1  hw  uvt,^  5,.^.....,  ...uiauU  on  each  side  >.>(  the  neck  com- 
;  I  ise  from  fifteen  to  thirty  nodes  on  an  average,  although 
ihcsc  figures  do  not  represent  the  extremes  of  variation. 
This  group  of  glands  is  variously  termed  the  carotid  chain, 
the  substernomastoid  group,  or  the  deep  lateral  glands  of 
the  neck,  and  may  theoretically  and  clinically  be  divided 
into  two  groups,  although  anatomically  they  seem  to  make 
up  one  continuous  mass.  They  extend  from  just  beneath 
the  ear  downward  under  the  sternocleidomastoid  muscle, 
sometimes  only  as  far  as  the  point  where  the  omohyoid 
crosses  the  vessels  and  nerves,  but  occasionally  reaching 
as  far  as  the  junction  of  the  internal  jugular  and  sub- 
clavian vein.  A  gland  situated  in  the  notch  formed  by 
these  veins  is  for  our  present  purposes  of  the  utmost  im- 
portance, as  will  be  seen  later. 

The  more  superficial  division  of  the  deep  lateral  chain 
lies  posteriorly  and  is  called  the  external  group.  The  ex- 
ternal glands  are  generally  small,  and  placed  in  part  be- 
neath the  posterior  border  of  the  sternocleidomastoid,  and 
tKTcasionally  extend  so  far  down  the  anterior  border  of  the 
trapezius  muscle  as  to  come  into  rather  close  relation  with 
the  supraclavicular  glands.  'The  anterior  or  deeper  divi- 
sion of  the  main  group  is  placed  directly  over  the  great 
vessels  of  the  neck,  and  is  termed  the  internal  jugular 
group.  They  are  situated  beneath  the  anterior  border  of 
the  stenocleidomastoid  muscle,  and  when  enlarged  may  be 
forced  anteriorly  until  some  of  them  appear  immediately 
below  the  angle  of  the  jaw. 

The  external  glands  empty  their  lymph  into  the  internal 
jugular  group,  which  in  their  turn  drain  one  into  the 
other  as  they  descend  down  the  neck,  finally  emptying 
into  the  jugular  lymph-trunk.  This  lymph-trunk  empties 
into  the  junction  of  the  internal  jugular  and  subclavian 
veins,  and  on  the  left  side  of  the  neck  is  occasionally 
joined,  just  before  it  enters  the  vein,  by  the  thoracic  duct. 

The  supraclavicular  glands  occupy  the  subclavian  tri- 
angle, and  the  possibility  of  connection  between  this  group 
and  the  deep  cervical  glands  of  the  neck  is  the  chief  con- 
tention in  the  question  of  infection  from  the  throat  reach- 
ing the  pleura.  The  supraclavicular  glands  receive  lym- 
pathics  from  the  posterior  part  of  the  hairy  scalp  and  from 
the  p  uscles  of  the  neck:  a'so,  from  the  skin  of  the  arm  and 
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chest,  and  an  efferent  branch  from  the  humoral  chain  of 
the  axillary  group.  Their  efferent  duct  generally  empties 
into  the  jugular  trunk  just  before  it  enters  the  vein.  They 
are  separated  from  the  apical  pleura  by  the  axillary  plexus 
of  nerves  and  scalene  muscles. 

In  an  interesting  series  of  experiments,  Fleiner  showed 
that  the  supraclavicular  glands  are  regionary  to  the  apex 
of  the  parietal  pleura.  He  injected  into  the  pleural  cavi- 
ties of  rabbits  and  dogs  both  defibrinated  blood  and  India 
ink,  and  killed  the  animals  in  from  five  to  forty-five  min- 
utes afterward.  The  supraclaviclar  nodes  contained  blood- 
corpuscles  when  blood  had  been  injected,  and  India  ink 
particles  when  this  had  been  used.  He  did  not,  however, 
trace  out  the  lymph-vessels  connecting  the  pleura  and  this 
set  of  glands. 

To  make  the  chain  of  connection  complete  from  the 
throat  to  the  pleura  there  still  remains  to  be  seen  whether 
any  anastomosis  exists  between  the  supraclavicular  glands 
and  the  external  group  of  the  upper  deep  lateral  chain,  the 
lower  nodes  of  which  sometimes  reach  well  down  along  the 
anterior  border  of  the  trapezius. 

In  1900,  J.  A.  Grober  published  quite  an  elaborate  arti- 
cle in  which  he  contended  that  infections  originating  in 
the  upper  respiratory  tract  may  pass  via  the  cervical  lymph- 
nodes,  not  only  to  the  pleural  apices,  but  also  to  the  bron- 
chial lymph-nodes.  His  experiments  consisted  in  injecting 
a  quantity  of  India  ink  into  the  tonsils  of  a  dog  and  killing 
the  animal  six  to  seven  days  later.  The  cervical  glands, 
also  the  mediastinal  and  bronchial,  the  lung  and  pleura, 
all  showed  the  presence  of  India  ink  particles.  The  con- 
dition, how«ver,  was  one  of  extravasation  through  the  con- 
nective tissue  of  the  neck  rather  than  lymphatic  absorption. 
Grober's  work  is  not  convincing,  and  he  certainly  does  not 
demonstrate  the  presence  of  lymph-vessels  connecting  the 
supraclavicular  with  the  deep  cervial  lymph-nodes. 

Beitzke,  in  a  most  thorough  and  painstaking  article,  goes 
over  this  whole  question  very  thoroughly.  He  shows  that 
occasionally  there  does  exist  a  supraclavicular  gland  which 
is  separated  from  the  pleural  apices  by  the  subclavian 
artery,  the  branchial  plexus,  and  loose  fat  tissue,  and  which 
has  lymphatic  connection  with  the  deep  glands  of  the  neck. 
This,  however,  is  a  verv  rare  occurrence.    Also  that  another 
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gland,  that  inconstant  node  which  sometimes  occupies  the 
angle  made  by  the  junction  of  the  internal  jugular  vein  with 
the  subclavian,  can  be  injected  from  the  tracheo-bronchial 
glands.  These  findings  would  seem  to  indicate  that  in  cer- 
tain cases,  probably  more  or  less  rare,  there  is  direct  lym- 
phatic connection  between  not  only  the  supraclavicular 
glands  and  the  cervical  glands,  but  also  between  the  tracheo- 
bronchial and  th^  cervical. 

Beitzke  then  goes  on  and  gives  in  detail  the  results  of 
the  post-mortems  of  forty-five  children  who  showed  some 
tuberculous  lesion.  Also,  he  reports  a  large  number  of  ex- 
periments on  guinea-pigs  and  rabbits.  In  spite  of  his  an- 
atomical findings,  he  says  in  his  conclusions  that  there 
exists  no  lymph-vessel  leading  from  the  chain  of  cervical 
lymph-glands  to  the  bronchial  glands,  and  that  infection 
of  the  lungs  from  the  cervical  nodes  can  only  take  place 
through  the  blood. 

My  own  injections,  made  by  Gerota's  method,  seem  on 
the  whole  to  substantiate  Beitzke's  findings.  I  will  de- 
scribe in  some  detail  two  injections,  as  they  show  diflFerent 
types  of  the  lymphatic  arrangement  in  the  neck. 

Case  1.  A  new-born  child.  A  dissection  was  made  ex- 
posing the  upper  deep  cervicai  nodes.  After  failing  to  in- 
ject the  whole  chain  from  the  tonsillar  lymph-node,  the  low- 
er glands  were  successfully  injected  from  a  node  situated 
just  above  the  omohyoid  muscle.  After  hardening  in  10 
per  cent  formalin  for  two  days  a  careful  dissection  was 
made.  The  injection  followed  the  general  course  downward 
of  the  jugular  lymph-trunk,  which  terminated  with  a  sac- 
cular dilation  at  the  junction  of  the  subclavian  and  internal 
jugular  veins.  Just  before  its  entrance  into  the  vein  the 
trunk  was  joined  by  the  thoracic  duct.  The  supraclavicular 
group,  represented  by  one  large  node  lying  on  the  anterior 
fibers  of  the  brachial  plexus,  was  not  injected.  This  ar- 
rangement of  the  gland  represents  a  certain  type  of  cases 
in  which  the  supraclavicular  and  deep  cervical  glands  are 
widely  separated. 

Case  2.  A  new-born  child.  The  tonsillar  lymph-gland 
was  exposed  and  an  injection  made  into  this  node  without 
any  further  dissection.  After  hardening  for  several  days 
in  a  10  per  cent  formalin  solution,  a  dissection  of  the  neck 
\va>;  made,  and  it  wa^  •icon  that  the  fluid  had  filled  all  the 
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glands  and  the  main  lymph-trunks  of  the  neck.  In  this 
dissection  the  upper  deep  chain  of  cervical  lymph-node.s 
was  much  more  extended  than  in  Case  1,  and  represent.'^  a 
type  in  which  the  different  groups  are  not  so  easily  diffcr- 
enjtiated.  First,  there  was  on  the  anterior  border  of  the 
trapezius  muscle,  well  down  toward  the  clavicle,  a  node 
which  had  extensive  connections  with  the  rest  of  the  deep 
cervical  chain.  It  did  not  communicate  directly,  however, 
with  the  supraclavicular  glands,  though  a  very  small  node 
with  which  this  gland  was  connected  occupied  topograph- 
ically a  position  very  close  to  the  supraclavicular  group. 
The  supraclavicular  group  was  here  represented  by  one 
fairly  large  gland,  which  received  the  blue  injection  just  as 
did  the  glands  of  the  deep  chain.  The  eflferent  vessel  of  the 
supraclaviclar  node  terminated  in  the  lymph-node  situated 
in  the  notch  formed  by  the  junction  of  the  internal  jugular 
and  subclavian  veins.  This  gland  also  received  the  terminal 
efTerents  of  the  deep  cervical  chain.  The  jugular  lymph-trunk 
was  the  eflferent  of  this  gland  and  consequently  was  very  short, 
as  the  distance  between  it  and  the  junction  of  the  veins  was 
exceedingl}^  small.  This  node  was  separated  from  the  apical 
pleura  only  by  the  common  carotid  artery  and  connective 
tissue,  and  was  therefore  in  closer  proximity  to  the  apex 
of  the  pleura  than  was  the  supraclavicular  node. 

Case  2  is  very  instructive  in  that  it  demonstrates  the 
close  relation  which  may  exist  in  certain  cases  between  the 
supraclavicular  glands  and  the  lower  lying  of  the  deep  cer- 
vical chain.  While  in  this  case  there  did  not  seem  to  be  any 
connection  between  the  glands  on  the  anterior  edge  of  the 
trapezius  and  the  supraclavicular  glands,  they  are  topo- 
graphically very  closely  related,  and  knowing  the  variabil- 
ity of  lymph-glands  and  vessels  generally  it  is  conceivable 
that  there  may  be  cases  in  which  anastomosis  between  these 
two  groups  exists.  Such  have  been  reported  by  Beitzke. 
Further,  the  injection  of  the  supraclavicular  gland  took 
place  evidently  against  the  current  and  was  due  to  the  node 
situated  in  the  venous  notch  obstructing  the  downward 
flow,  so  that  the  fluid  on  entering  this  node  probably  passed 
as  readily  up  the  efferent  of  the  supraclavicular  gland  as 
into  the  jugular  trunk. 

From  a  studv  of  these  cases  and  of  the  literature  it  seems 
that  there  must  be  a  great  variance  in  the  anatomical  ar- 
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raiii;ciiiciiU  in«t  imiy  oi  uic  iiuuvitiiia.  iiuuc5  ul  one  jjri)np, 
but  also  of  the  relations  of  one  group  to  another.  In  a 
large  majority  of  cases  the  cervical  lymph-nodes  arc  sepa- 
rate from  the  supraclavicular,  but  it  is  probable  that  in  iso- 
latetl  cases  there  exists  some  lymphatic  anastomosis  be- 
tween these  two  groups.  If  we  accept  Kleiner's  statement 
concerning  his  work,  we  must  believe  that  the  supracla- 
vicular are  regionary  to  the  parietal  pleura  at  the  apex,  and 
then  the  chain  from  tonsil  to  pleura  is  completed.  In  n 
few  injections  in  which  1  tried  to  find  lymph-vessels  con- 
necting the  pleura  with  the  supraclavicular  nodes  I  failed 
absolutelv  ^m  t1»i-  »w-irativc  findini,'^  *1im-<  iiot  i>r, i\,.  ;uiy- 
thing. 

One  other  way  lur  an  injection  to  rcacli  the  pleural  apex 
from  the  supraclavicular  gland  is  through  the  continuity  of 
structure.  If  the  supraclavicular  glands  should  become  en- 
larged, break  down,  and  give  rise  to  a  periadenitis,  the  prox- 
imity of  the  pleura  to  this  group  of  nodes  makes  the  in- 
volvement of  the  pleura  conceivable.  The  scalene  muscles 
and  some  loose  areolar  tissue,  and  the  brachial  plexus  of 
nerves,  however,  separate  the  glands  from  the  pleura  at 
this  point,  so  that  the  process  must  be  rather  extensive  be- 
fore the  pleura  can  be  reached.  The  node  occupying  the 
venous  notch  and  belonging  to  the  deep  cervical  group 
comes  in  closer  relation  to  the  apical  pleura  than  the  supra- 
clavicular glands,  being  separated  from  it  only  by  the 
carotid  artery  and  its  sheath.  Enlargement  of  this  node 
sufficient  to  Tause  displacement  either  anteriorly  or  pos- 
teriorly would  bring  its  capsule  into  almost  direct  contact 
with  the  pleura.  .A  cellulitis  originating  from  this  node 
might,  therefore,  quite  easily  infect  the  apex  of  the  parietal 
pleura.  \\'e  must  remember,  however,  that  this  gland  is 
the  terminating  node  of  the  deep  chain,  and  in  the  large 
majority  of  instances  the  infection  does  not  pass  the  bar- 
riers presented  by  the  glands  higher  up.  .Again,  it  is  not 
a  constant  condition,  its  absence  being  much  more  com- 
mon than  its  presence,  so  that,  considering  the  question 
from  all  sides,  it  is  doubtful  whether  many  cases  of  pleura 
infection  ever  arise  directly  from  it. 

It  would  seem  that  if  the  .supraclavicular  nodes  were  in 
the  path  of  infection  some  light  might  be  obtained  on  the 
pre.sent  question  by  a  careful  histological  study.  This  group 
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of  nodes,  therefore,  was  taken  post-mortem  from-  a  number 
of  cases  of  pulmonary  tuberculosis  and  carefully  examined 
microscopically.  Some  of  the  glands  were  found  to  be  nor- 
mal, others  showed  adenitis,  and  the  majority  more  or  less 
tuberculous  change.  If  it  had  been  found  that  these  glands 
constantly  showed  advanced  and  especially  old  tuberculous 
lesions,  it  would  be  an  indication  that  they  were  in  the  route 
of  the  original  infection ;  a  constant  negative  finding  would 
indicate  otherwise.  The  pathological  changes,  however,  oc- 
cupied such  a  midway  positon  as  to  throw  no  light  whatever 
upon  the  etiological  importance  of  these  nodes. 

During  the  study  of  these  glands  some  other  interesting 
conditions  were  noted,  and  for  this  reason  the  examinations 
are  recorded.  In  describing  the  size  of  the  nodes  only  an 
arbitrary  measure  is  used.  If  the  gland  was  considerably 
less  in  size  than  a  pea,  it  is  called  very  small ;  if  about  the 
size  of  a  pea,  it  is  termed  small ;  if  about  the  size  of  an  al- 
mond, it  is  termed  moderate;  if  about  the  size  of  a  cherry, 
large ;  and  any  larger  than  a  cherry,  very  large.  Both  the 
number  and  size  of  the  glands  varied  very  markedly  in 
different  individuals. 

In  recording  the  amount  of  tuberculous  change  as  found 
in  the  glands,  I  have  used  the  term  "slight"  when  only 
one,  two,  or  three  tubercles  were  to  be  found;  "moderate" 
when  less  than  one-third  of  the  gland  was  involved ;  and 
"markedly  tuberculous"  when  more  than  one-third  was  in- 
volved. 

Case  1.     Eight  glands  examined. 

Three  very  small  ones  showed  marked  tuberculosis. 
One   moderately   large   one   showed   slight   tubercu- 
losis. 
Two  very  small  ones  showed  no  tuberculosis. 
In  all  of  these  six  a  moderate  degree  of  proliferative 
adenitis  and  some  anthracosis  were  seen. 

One   small   gland   showed   slight   tuberculosis,   with 

slight  proliferative  adenitis. 
One  small  gland  was  normal. 

Case  2.  Only  one  moderately  large  gland  examined.  This 
gland  showed  moderate  tuberculosis,  with  slight 
congestion. 
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Case  3.    Two  large  glands  examined. 

(Jne  showed  marked  tuberculosis  with  slight  fibrosis, 
slight  congestion,  and  slight  anthracosis.  There 
was  also  a  little  hyaline  degeneration. 

One  gland  showed  slight  tuberculosis  with  a  moder- 
ate proliferative  adenitis,  and  a  moderate  amount 
of  hyaline  change. 

Case  4.    Seven  glands  examined. 

One   very   small    gland   showed   slight   tuberculosis 
with  slight  proliferative  adenitis;  also  some  blood 
.  in  the  lymph-sinuses   with  slight  congestion. 
One  large  gland  showed  a  moderate  degree  of  tuber- 
culosis, with  slight  proliferative  adenitis. 
In    none  of  the  other  glands   could   any   tuberculous 
changes  be  found.    The  remaining  five  glands  were  very 
small,   and   all   showed   a   slight   degree   of  proliferative 
adenitis.     In  four  of  them  there  was  some  blood  in  the 
lymph-sinuses. 

Case  5.     Fourteen  glands  examined. 

One   very    small    inland    showed    sHofht    tuberculosis 

with  congestion. 
Four  small    glands   showed    moderate    tuberculosis, 

and  one  of  them  was  congested. 
One  moderate-sized  gland  showed  moderate  tuber- 
culosis with  slight  hyaline  changes. 
One   moderate-sized    gland    showed    slight    tubercu- 
losis, but  also  marked  fibrosis  with  anthracosis  and 
congestion. 
The  remaining  seven  glands  did  not  show  any  tuber- 
culous changes.     One  very  small  gland  was  fibrous,  and 
there   were   some    hyaline    degeneration    and    congestion. 
Three  very  small  glands  were  normal.    One  small  gland 
was  slightly  congested,  and  two  moderate-sized  glands 
were  slightly  congested. 

Case  fi.    Eight  glands  examined.    None  were  tuberculous. 
One  very  small  gland  was  normal. 
( h^c  small  eland  was  normal. 
Two  small  glands  showed  slight  anthracosis,  one  of 

them  was  slightly  congested. 
One    small    gland    deeply    congested,    with    slight 

fibrotic  changes. 


GEO.    B.    WOOD. 

One    moderate-sized    gland    showed    congestion    and 

slight  iibrosis. 
One  moderate-sized  gland  showed  slight  anthracosis. 
One  large  gland  showed  slight  anthracosis. 

Case  7.     Four  glands  examined. 

One  very  small  gland  showed  slight  tuberculosis  and 
slight  proliferative  adenitis. 

Two  small  glands  showed  slight  proliferative  aden- 
itis, but  no  tuberculosis. 

One  large  gland  was  slightly  tuberculous,  but  other- 
wise normal. 

Case  8.     Twelve  glands  examined. 

Six  very  small  glands  showed  marked  tuberculosis. 

One  very  small  gland  showed  slight  tuberculosis. 

Two  very  small  glands  were  normal. 

Two  moderate-sized  glands  showed  moderate  tuber- 
culosis, and  one  of  them  also  slight  hyaline  de- 
generation. 

One  large  gland  was  markedly  tuberculous. 

Case  9.     Two  glands  only  examined. 

Both  were  small ;  one  showed  slight  tuberculosis, 
with  slight  proliferative  adenitis  and  slight  antha- 
cosis ;  the  other  had  a  moderate  degree  of  tuber- 
culosis and  some  anthracosis. 

Case  10.    Two  glands  examined. 

One   very   small   gland   showed   slight    tuberculosis 

wfth  slight  proliferative  adenitis,  some  fibrosis  and 

some  hyaline  degeneration. 
One  small  gland  showed  moderate  tuberculosis,  with 

marked  fibrosis. 

Case  11.     Four  glands  examined. 

Three   small   glands,  one  was  normal,  one   showed 

moderate  degree  of  tuberculosis,  one  was  slightly 

fibroid. 
One  moderate-sized  gland  showed  a  moderate  degree 

of  tuberculosis  and  some  fibroid  changes. 

Case  12.     Two  glands  examined. 

Roth  were  large,  and  showed  a  moderate  degree  of 
anthracosis  and  some  fibroid  changes. 
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One  had  a  suspicion  oi  luDcrcic. 
One  had  two  tubercles,  with  slight  caseation,  but  no 
distinct  giant  cells. 

Case  13.     Three  glands  examined. 

One  very  small  gland. 

Two  large  glands. 
All  showed  marked  tuberculosis,  with  marked  fibrosis 
and  some  blood  in  the  lymph-sinuses. 

Case  14.     Six  glands  examined. 
Three  small  glands. 
Two  moderate-sized  glands. 
One  large  gland. 

No  tuberculous  changes  were  found,  but  there  was  a 
marked  proliferative  adenitis,  and  the  lymph-sinuses  con- 
tained a  large  quantity  of  blood  which  was  being  taken 
up  by  endothelial  phagocytes. 

Case  15.     Six  glands  examined. 

Five  very  small  glands  showed  slight  proliferative 

adenitis,  only  one  of  them  slight  tuberculosis. 
One  small  gland  showed  slight  proliferative  adenitis 
and  slight  tuberculosis. 

Case  16.    Four  glands  examined. 

AH  showed  marked  tuberculosis.  Two  very  small, 
one  large,  one  very  large. 

Case  17.     Sixteen  glands  examined. 

Nine  vfery  small  glands  were  normal. 

Two  very  small  glands  showed  slight  tuberculosis, 
one  of  them  distinct  proliferative  adenitis  with 
marked  hyaline  degeneration. 

One  moderate-sized  gland  showed  slight  tubercu- 
losis and  some  fibrous  nodules,  which  may  have 
been  scars  of  old  tubercles. 

One  moderate-sized  gland  showed  marked  tubercu- 
losis, but  was  otherwise  normal. 

Three  large  glands ;  two  showed  slight  tuberculosis 
with  proliferative  adenitis  and  some  hyaline 
change,  and  one  showed  marked  tuberculosis  with 
fibrous  nodules. 
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TABULATED  CASES. 

Anthracosis    6 

Blood  in  lymph-sinuses 3 

Adenitis 10 

Fibrosis  "^ 

Tuberculosis  15 

Hyaline  degeneration 5 

Congestion 4 


TABULATED  SUPRACLAVICULAR  GLANDS. 


Very 

Small 

Small, 

8 

2 

7 

14 

21 

7 

6 

2 

8 

3 

5 

4 

1      3 

4 

1      4 

1    15 

3 

MOD- 
KKATE 


Larob 


Vekt     Total 
Large 


Tuberculosis,  slight 

moderate 
marked  . . 

Proliferative    adenitis... 

Anthracosis    

Blood  in  lymph-sinuses.  . 

Fibrosis    

Congestion    

Hyaline  degeneration... 

Normal     


19 
12 
20 
35 
13 
14 
14 
13 
9 
18 


It  is  unfortunate  that  in  the  removal  of  these  glands  from 
the  body  there  was  no  record  kept  of  the  side  from  which 
the  glands  were  taken,  so  that  a  comparative  study  with 
the  condition  of  the  lungs  and  pleura  is  not  possible. 

In  all,  one  hundred  and  one  glands  were  examined,  taken 
from  seventeen  different  bodies. 

The  importance  of  the  size  of  the  gland  in  the  diagnosis 
of  tuberculosis  has,  I  believe,  been  overestimated.  While 
the  large  glands  were  generally  tuberculous,  they  were  not 
always  so,  and  very  small  nodes,  so  small  as  not  to  be 
palpable  through  the  skin,  and  only  found  by  careful  dis- 
section, were  frequently  the  seat  of  quite  extensive  disease. 
The  frequency  with  which  proliferation  of  the  endothe- 
lium of  the  lymph-nodes  was  noticed  shows  that  these 
glands  ar?  subject  often  to  some  form  of  irritation,  as  would 
be  caused  by  the  presence  of  a  weak  toxic  substance.  This 
proliferative  adenitis  was  found  in  37.6%  of  all  the  glands 
examined.  In  a  large  number  of  the  bodies  examined  there 
was  mixed  infection  of  the  lungs,  and.  as  has  been  suggested 
by  Flciner.  the  supraclavicular  glands  being  regionary  to 
the  apices  of  the  pleura,   it  is  very  probable  that  the  tox- 
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ins  elaborated  in  the  apical  lesions  pass  from  thence  to  the 
apical  pleura,  and  then  find  their  way  to  these  supracla- 
vicular nodes.  In  conjunction  with  this  fact  it  will  be  no- 
ticed that  in  12.8%  anthracosis  was  present,  and  in  13.8% 
blood  was  found  free  in  the  pcrilymph-sinuses.  Now,  as  it 
has  been  shown,  there  is  in  the  majority  of  cases  generally 
no  connection  between  the  cervical  lymph-nodes  proper 
and  the  supraclavicular  glands,  and  further  it  would  be 
quite  unlikely  that  extraneous  substances  could  find  their 
way  down  through  the  whole  cervical  chain  into  these 
glands.  It  cannot  be  conceived  that  sufficient  dust  or  coal 
particles  can  be  absorbed  through  the  skin  to  g^ve  such  a 
marked  anthracosis  as  was  found  in  some  of  these  supra- 
clavicular glands.  The  only  possible  source,  therefore,  for 
anthracotic  material  to  gain  access  to  this  set  of  glands  is 
from  the  lungs.  The  coal-dust  passing  from  the  lungs  into 
the  pleural  cavity,  and  then  being  absorbed  by  the  parietal 
pleura,  passes  to  the  regionary  glands.  In  the  same  way 
hemorrhage,  in  cases  of  phthisis,  gives  the  presence  of 
blood  in  the  lymph-sinuses  of  these  nodes  precisely  as 
Kleiner  found  in  his  experiments.  The  presence  of  anthra- 
cosis and  free  blood  in  the  s6praclaviclar  nodes,  therefore, 
is  very  strong  evidence  of  Kleiner's  contention,  that  the  su- 
praclavicular glands  receive  lymph-vessels  from  the  parietal 
apical  pleura. 

SUMMARY. 

In  summing  up  briefly  the  relations  between  throat  in- 
fections and  diseased  conditions  of  the  pleura,  according 
to  the  data  oiitlined  in  the  present  paper,  I  believe  that  the 
following  statements  are  justifiable. 

An  infecting  focus  of  the  upper  respiratory  traci,  and  thi.s 
is  most  frequently  found  in  the  tonsils,  may  g^ve  rise  to  a 
pure  toxemia  or  even  to  a  bacteremia.  Toxemia  is  a  very 
frequent  condition,  and  because  of  its  frequency  is  the  most 
important  form  of  infection  coming  from  the  tonsils.  Bac- 
teremia originating  from  the  throat  is  comparatively  rare, 
though  a  large  number  of  cases  have  been  reported.  In 
either  condition,  if  the  pleura  is  a  point  of  least  resistance, 
as  it  is  in  a  large  majority  of  phthisical  patients,  it  may 
very  easily  be  more  or  less  affected  by  the  poison  circulat- 
the  blood.    The  faucial  tonsils  may  present  unrecog- 
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nizable  foci  of  infection,  causing  in  may  individuals  a  mild 
toxemia,  which  toxemia,  however,  is  of  importance  only  when 
the  resistance  of  the  individual  is  below  normal. 

In  exceptional  cases  there  may  exist  lymphatic  anasto- 
mosis between  the  deep  cervical  lymph-nodes  and  the  su- 
praclavicular glands.  It  is  probable  that  the  supraclavicu- 
lar glands  receive  afferent  lymph-vessels  "which  drain  the 
parietal  apical'  pleura.  Occasionally  the  efferent  of  the  su- 
praclavicular gland  empties  into  a  node  situated  in  the 
notch  formed  by  the  junction  of  the  subclavian  and  inter- 
nal jugular  veins.  This  node  may  also  receive  the  efferent 
lymph-vessels  of  the  deep  cervical  lymph-nodes,  and  is 
only  separated  from  the  pleural  apices  by  the  internal  caro- 
tid artery  and  its  sheath.  It  is  conceivable  that  lesions  of 
this  gland  might  cause  a  retrograde  current  which  would 
carry  the  infection  to  the  supraclavicular  nodes,  or  a  peri- 
adenitis of  this  node  might  possibly  involve  the  pleura  di- 
rectly through  continuity  of  structure.  The  necessary 
links  in  this  infection,  however,  are  so  numerous  and  in- 
dependent one  of  the  other,  that  only  in  very  rare  cases 
would  it  happen  that  they  would  all  be  present  so  as  to 
form  a  direct  path  from  the  throat  to  the  pleural  apex. 
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THE  MORPHOLOGY  OF  THE  TURBINALS. 
By  J.  M.  Ingersoll,  A.  M.,  M.  D., 

PROFESSOR  OF  OTO-LARYNGOLOGY  IN  THE  MEDICAL  DEPARTMENT 
OF  WESTERN  RESERVE  UNIVERSITY, 

CLEM  OHIO. 

The  turbinal  bones  may  be  classified,  in  a  general  way,  ac- 
cording to  their  function,  into  respiratory  turbinals  and  ol- 
factory turbinals.  They  are  also  classified  as  maxillary,  nasal 
and  ethmoidal  turbinals,  according  to  the  bones  which  support 
them. 

Fish.  The  nasal  organs  of  all  fish,  except  Dipnoi  (lung 
fishes),  are  used  only  for  olfaction,  and  so  contain  only  olfac- 
tory turbinals  or  tissue,  which  corresponds  to  the  olfactory 
turbinals  in  other  vertebrates.  Respiration  is,  of  course,  car- 
ried on  entirely  through  the  gills.  In  the  whitefish  of  the 
Great  Lakes  (Coregonus  Clcpeiformis)  the  nasal  organs  are 
two  irregularly  spherical-sha[>ed  cavities,  separated  from  each 
ether  by  a  thick  septum.  They  are  situated  in  the  anterior 
part  of  the  head.  Each  cavity  opens  externally  through  two 
orifices  in  its  external  lateral  wall,  but  does  not  communi- 
cate with  the  mouth.  The  posterior  orifice  is  supplied  with  a 
valve,  \shich  when  opened  permits  the  water  to  circulate 
through  the  nasal  cavit)-. 

On  the  internal  lateral  wall  of  each  cavity  there  are  twelve 
finger-like  projections  or  lamellae  radiating  from  a  common 
center,  which  are  covered  with  olfactory  epithelium  in  which 
the  filaments  of  the  olfactor>'  nerve  end  (Fig.  \),  and  they 
con.stitute  the  olfactor>'  turbinals  of  the  fish. 

These  lamellae,  like  the  turbinals  in  other  vertebrates,  in- 
crease the  expanse  of  mucous  membrane  exposed  within  a 
limited  space,  and  so  increase  the  acuteness  of  the  sense  of 
smell. 

Reptiles.  The  character  and  structure  of  the  nose  in 
reptiles  is  modified  by  the  change  in  the  method  of  respira- 
tion.    The  nasal  fossae  become  differentiated  into  a  respira- 
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tory  and  an  olfactory  portion.  The  pterygopalatine  arch  is 
well  developed  and  the  shelf-like  palatine  processes  of  the 
superior  maxillae  unite  with  the  palatine  bones  and  form  a 
secondary  roof  to  the  mouth.  The  fossae  are  thus  prolonged 
backward,  below  the  brain,  and  open  into  the  nasopharynx. 

The  Crocodilia,  to  which  order  the  alligator  belongs,  are  the 
most  highly  developed  of  the  reptiles,  and  their  nasal  organs 
are  much  more  complicated  than  in  the  fish. 

In  the  alligator,  the  two  nasal  cavities  are  separated  in  the 
median  line  by  a  rather  thick,  smooth  septum  (Figs.  C  and 
D,  1).  Each  cavity  opens  externally  through  a  small  elliptical 
orifice  in  the  extreme  anterior  superior  surface  of  the  snout. 
The  anterior  half  of  each  nasal  cavity  is  the  respiratory  por- 
tion of  the  nose.  There  is  a  round  ridge,  projecting  down- 
ward from  the  roof  of  this  part  of  the  nose  (Figs.  B  and 
C,  4),  which  is  a  true  turbinal  and  is  homologous  with  the 
inferior  or  respiratory  turbinal  in  man.  The  posterior  half 
of  each  nasal  cavity  is  subdivided  into  two  superimposed 
cavities  of  which  the  upper  one  is  much  the  larger  and 
may  be  designated  as  the  olfactory  region,  for  it  contains 
the  olfactory  turbinals  and  mucous  membrane. 

The  inferior  cavity  is  simply  a  round  tube,  which  conducts 
the  inspired  air  backward  from  the  respiratory  portion  of  the 
nose  into  the  nasopharynx  (Figs.  B  and  D,  8). 

The  olfactory  turbinal  is  a  curved  process  attached  to  the 
roof  of  the  olfactory  portion  of  the  nose  (Figs.  B  and  D,  2). 
The  posterior  end  is  simply  a  ridge  projecting  downward  into 
the  nasal  fossa,  but  along  the  middle  portion  the  turbinal  in- 
creases in  size  and  its  inferior  border  curves  outward  toward 
the  external  wall  of  the  nose.  The  anterior  portion  is  much 
larger  than  the  rest  of  the  turbinal  and  contains  a  distinct 
cell.  The  olfactory  lobe  of  the  brain  extends  forward  and 
ends  just  behind  the  posterior  portion  of  this  turbinal.  and 
the  olfactory  nerves  are  distributed  over  it  and  to  the  sur- 
rounding mucous  membrane  (Fig.  B,  G).  The  general  char- 
acteristics of  this  turbinal  correspond  quite  closely  to  the 
middle  turbinal,  its  homolog  in  man. 

Birds.  In  most  birds  the  anterior  portions  of  the  nasal 
fossae  communicate  with  each  other,  the  septum  being  in- 
complete (Fig.  E.  1),  Posteriorly  both  fossae  open  together 
into  the  mouth  through  an  elliptical  fissure  in  the  middle  of  the 
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posterior  part  of  the  palate.  The  turbinals  are  more  highly 
developed  than  they  are  in  fish  or  reptiles. 

The  Loon  (Colynibus)  is  a  web-footed  swiinnnn-  l>!i«l, 
which  lives  in  the  cold  waters  of  the  nothern  hemisphere.  It 
has  a  long  beak  and  the  nasal  fossae  extend  forward  in  it 
about  one-half  of  its  length.  Each  fossa  contains  three  tur- 
binals. The  most  anterior  one  is  attached  to  the  roof  and 
external  lateral  wall  of  the  fossa  by  a  slender  pedicle,  which 
gives  off  five  distinct  branches.  It  is  called  the  vestibular 
turbinal  on  account  of  its  location  in  the  vestibule  or  extreme 
anterior  part  of  the  nose,  but  it  is  covered  with  stratified 
pavement  epithelium  and  does  not  correspond  to  any  of  the 
turbinals  in  man  (Fig.  E,  2). 

Just  above  the  posterior  end  of  the  vestibular  turbinal,  a 
second  turbinal  begins  and  extends  backward  through  the 
rest  of  the  fossa.  Its  anterior  part  is  attached  to  the  roof 
of  the  nasal  cavity  and  its  inferior  border  is  curved  outward. 
•As  the  turbinal  extends  backward,  its  attachment  shifts  from 
the  superior  to  the  lateral  wall  and  it  increases  in  size  and 
l)ecomes  more  and  more  rolled,  so  that  in  its  posterior  part  it 
is  decidedly  scroll-shaped  and  occupies  the  greater  part  of  the 
nasal  fossa  (Figs.  F  and  G,  3^.  This  turbinal  is  the  homolog 
of  the  inferior  or  maxillary  turbinal  in  man.  and  it  is  covered 
with  ciliated  epithelium. 

The  third  turbinal  is  situated  in  the  extreme  posterior 
superior  part  of  the  nasal  fossa.  It  is  a  simple  ridge-like 
structure,  supported  by  a  broad  base,  which  is  attached  to  the 
external  lateral  wall.  Its  anterior  end  contains  a  small  closed 
cavity  (Fig.  G,  4).  The  olfactory  mucous  membrane  is  dis- 
tributed over  this  turbinal  and  the  roof  of  the  nasal  fossa  in 
this  region.  This  turbinal  corresponds  to  the  ethmoidal  tur- 
binal in  man. 

Mammals.  The  turbinal  structures  in  mammals  exhibit 
great  variations.  In  microsmatic  mammals  (animals  with  an 
acute  sense  of  smell)  the  turbinals  attain  their  highest  degree 
of  development  and  are  very  complicated  structures. 

The  turbinals  in  the  American  panther  (Felis  concolor)  arc 
a  good  example  of  this  high  degree  of  development.  The 
nasal  fossae  are  separated  from  each  other  by  a  thin,  straight 
septum,  which  unites  with  the  cribriform  plate  posteriorly. 
Inferiorly  the  septum  is  formed  by  the  vomer  and  prcsphenoid. 
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and  superiorly  by  the  descending  plates  of  the  frontal  and 
nasal  bones.  Along  the  articulation  of  the  perpendicular  plate 
of  the  ethmoid  with  these  descending  plates,  a  lateral  process 
extends  out  at  right  angles  into  each  fossa  and  supports  a 
considerable  [X)rtion  of  the  olfactory  turbinals  and  partially 
subdivides  the  olfactory  portion  of  the  nose  into  two  super- 
imposed cavities  (Fig.  J,  1). 

The  maxillary  turbinal  is  in  the  anterior  inferior  part  of  the 
nasal  fossa  (Figs.  H  and  I,  2).  It  springs  from  the  superior 
maxillary  bone  by  a  slender  pedicle,  which  extends  out  into 
the  fossa,  nearly  parallel  to  the  floor  of  the  nose,  and  divides 
into  two  branches.  The  superior  branch  curves  upward,  mak- 
ing one  complete  coil.  The  inferior  branch  curves  downward 
and  makes  two  turns  within  itself.  The  whole  structure  is  a 
typical  example  of  the  double  coiled  turbinal,  which  is  present 
in  many  mammals.  It  is  the  homolog  of  the  inferior  turbinal 
in  man. 

The  naso-turbinal  is  a  rather  simple  structure,  which  pro- 
jects downward  from  the  nasal  bone  and  overlaps  the  max- 
illary turbinal  and  the  anterior  part  of  the  ethmoidal  turbinals 
(Fig.  H,  6).  Its  homolog  in  man  is  the  ager  nasi,  a  small 
bony  ridge  anterior  to  the  middle  turbinal. 

The  ethmoidal  or  olfactory  turbinals  are  very  complex 
structures.  There  are  six  of  these  turbinals  in  each  fossa. 
They  radiate  from  the  convex  surface  of  the  cribriform  plate, 
and  the  extent  of  their  surface  is  tremendously  increased  by 
almost  innumerable  folds  and  branches,  which  make  an  in- 
tricate labyrinth  occupying  the  posterior  part  of  each  nasal 
fossa  and  constitute  the  olfactory  portion  of  the  nose  (Figs. 
H,  I  and  J,  3).  Branches  from  these  turbinals  extend  into 
all  of  the  accessory  sinuses. 

The  posterior  portion  of  each  nasal  fossa  is  subdivided  into 
two  superimposed  cavities  by  the  lateral  wings  of  the  vomer 
(as  it  is  in  the.  alligator).  The  superior  cavity  is  the  olfactory 
portion  of  the  nose,  and  contains  most  of  the  olfactory  tur- 
binals. The  inferior  cavity  connects  the  respiratory  portion 
of  the  nose  with  the  nasopharynx  (Figs.  H  and  J,  4). 

Apes.  The  relative  position  of  all  of  the  turbinals  is 
changed  in  apes  and  in  man.  Especially  in  man,  the  tremend- 
ous development  of  the  fore-brain  pushes  the  ethmoidal  and 
frontal  bones  forward  and  the  nose  appears  to  recede  into 
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the  head.  The  cribriform  plate,  in  its  new  position,  forms  the 
greater  part  of  the  roof  of  the  nose  and  the  ethmoidal  tur- 
binals  are  situated  more  directly  above  the  maxillary  tur- 
binals. 

The  turbinals  in  the  gibbon  or  long-armed  ape  (Hylobaicv^ 
are  comparatively  simple  structures,  but  they  are  less  de- 
generated than  those  of  some  other  apes.  The  maxillary  tur- 
binal  has  a  double  coil.*  but  the  superior  coil  is  much  smaller 
than  the  inferior  one  and  thus  shows  the  tendency  toward 
degeneration  and  disappearance  of  this  part  of  the  turbinal 
in  the  higher  animals  (Figs.  K  and  L,  2).  The  ethmoidal 
turbinals  show  a  much  more  marked  degeneration.  There 
are  two  in  each  fossa  and  their  position  and  general  appear- 
ance is  the  same  as  the  ethmoidal  turbinals  in  man  (Figs.  K 
and  L,  3  and  4).  They  have  entirely  lost  the  numerous  fine 
branches  which  are  present  in  some  of  the  lower  animals,  and 
their  number  has  decreased  from  five  to  two.  Immediately  in 
front  of  the  ethmoidal  turbinals,  on  the  external  lateral  wall 
of  each  nasal  fossa,  there  is  a  bony  ridge,  the  ager  nasi,  which 
is  the  rudiment  of  the  nasal  turbinal  (Fig.  K,  6). 

M.\N.  The  characteristics  of  the  turbinals  in  man  are  too 
well  known  to  need  a  description  here.  They  are  compara- 
tively rudimentary  structures,  which  have  reverted  to  the 
more  primitive  types  present  in  the  lower  vertebrates. 

To  recapitulate  briefly,  the  turbinal  structures  of  fish  (e.x- 
cept  dipnoi)  are  used  only  for  olfaction,  and  are  simply  ridges 
covered  by  olfactory  mucous  membrane.  In  reptiles,  owing 
to  the  changed  manner  of  respiration,  the  nasal  organ  func- 
tionates both  in  respiration  and  olfaction,  and  respiratory  and 
olfactory  turbinals  are  found.  They  are.  however,  quite 
simple  structures.  In  birds  the  importance  of  the  respiratory 
function  of  the  nose  increases  and  the  respiratory  turbinals 
show  a  high  degree  of  development.  The  expanse  of  respira- 
tory mucous  membrane  is  very  largely  increased  by  the  coiled 
structures  of  the  turbinals.  The  olfactory  turbinals  are  simple 
ridge-like  structures. 

In  microsmatic  mammals  all  of  the  turbinals  exhibit  a  very 
high  degree  of  development.  Their  numerous  fine  branches 
and  coils  enormously  increase  the  amount  of  mucous  mem- 
brane exposed  within  a  comparatively  small  space  and  thu.*i 
increases  the  efficiency  of  the  nasal  organs.    In  apes  all  of  the 
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turbinals  have  degenerated  or  reverted  to  some  of  the  more 
primitive  types.  In  man  the  turbinals  are  quite  similar  to  the 
turbinals  of  the  ape.  They  are  all  rather  simple  structures. 
Rudiments  of  the  fourth  and  fifth  ethmoidal  turbinals  are 
sometimes  found.  The  ager  nasi  is  the  rudiment  of  the  nasal 
turbinal.  Such  rudiments  are  much  more  frequently  present 
in  the  embryo  than  in  the  adult. 


FIGURE  A. 

Lake  Whitefish  (Coregonus  Clupeiformis).    Longitudinal  sec- 
tion through  the  right  nasal  fossa  looking  toward  the  septum. 

1.  Nasal  fossa,  showing  the  olfactory  lamellae  radiating  from 
a  common  center  on  the  internal  lateral  wall. 

2.  The  mouth. 

3.  The  eye. 


FIGTJRE  B. 


Aij.KiATOB.    Longitudinal  section,  showing  the  left  nasal  fossa. 


2.  Olfactory  turblnal. 

3.  Pseudo  turbinal. 

4.  Maxillary  tnrbinal. 

* 

5.  Brain  cavity. 

6.  Olfactory  lobe  of  brain. 

7.  Lateral  wing  of  vomer. 

8.  Respiratory  portion  of  the  posterior  part  of  the  nose. 

9.  Palate. 

10.  Maxillary  cavity. 


FIGURE  C. 


\roK.     Transverse  section  through  both  nasal  fossae,  in 
the  anterior  or  respiratory  portion  of  the  nose,  looking  anteriorly. 

1.  Nasal  septum. 

4.  Maxillary   turbinal. 

9.  Palate. 

10.  Maxillary  cavity. 


FIGURE  D. 


AixioATOB.     Transverse  section  through  the  olfactory  portion 
of  both  nasal  fossae,  looking  posteriorly. 

1.  Nasal  septum. 

2.  Olfactory  turbinal. 

3.  Pseudo-turbinal. 

8.  Respiratory  tract 

9.  Palate. 


FIGURE  E. 

Loox.     Transverse  section  through   the  anterior  part  of  both 
nasal  fossae,  looking  posteriorly  (twice  natural  size). 

1.  Nasal  septum.     The  free  communication  between  the  two 
nasal  fossae  in  this  part  of  the  nose  is  shown. 

2.  Vestibular  turblnal. 


FIGURE  F. 

Loo.x.    Transverse  section  through  the  middle  portion  of  both 
nasal  fossae,  looking  posteriorly  (twice  natural  size). 


1.    Nasal  septum. 

3.     Maxillary  turbinal. 


FIGURE  G. 


li.iiisverse    section    through    the    posterior    portion    of 


both  nasal  fossae.  Icokirg  posteriorly  (twice  natural  size). 


1.    Nasal  septum. 

3.  Maxillary  turb'nal. 

4.  Olfactorj*  torbinal. 


FIGURE  H. 


Pantiieb.    Section  showing  the  right  nasal  fossa  of  the  Ameri- 
can Panther  (one-half  natural  size). 

2.  Maxillary    turbinal. 

3.  Ethmoidal  turbinals. 

4.  Respiratory  portion  of  the  nose  separated  from  the  olfactory 
portion  by  the  lateral  wing  of  the  vomer. 

r>.  Nasal  turbinal. 

7.  Ethmoidal  turbinal  in  frontal  sinus. 

8.  Cribriform  plate. 

9.  Brain  cavity. 

10.     Sphenoidal  sintis. 


FIGURE  I. 

Panthkb.    Transverse  section  throuRh  the  anterior  part  of  both 
nasal  fossae,  looking  posteriorly. 


1.  Nasal  septum. 

2.  Maxillary  turbinal. 

3.  Ethmoidal  turbioals. 


FIGURE  J. 

Pantheb.     Transverse  section  throu^rh  the  middle  portion  ot 
both  nasal  fossae,  looking  anteriorly. 

1.    Nasal  septum. 

3.  Ethmoidal  turblnals. 

4.  Respiratory  portion  of  the  nose  separated  from  the  olfactory 
portion  by  the  lateral  wing  of  the  vomer. 

5.  Palate. 


FIGURE  K. 
Apk.     Longitudinal   section   showing  the  left  nasal  fossa. 

2.  Maxillary   turbinal. 

3.  Ethmoidal  turbinal. 

4.  Superior  ethmoidal  turbinal. 

5.  Palate. 

6.  Nasal  turbinal. 

7.  Sphenoidal  sinus. 


FIGURE  L. 


Ape.     Transverse  section  through  both  nasal  fossae,  looking 
anteriorly. 


1.  Nasal  septum. 

2.  Maxillary   turbinal. 

3.  Ethmoidal  turbinal. 
8.  Maxillary  sinus. 


XXXVI. 
GIANT  TUMORS  OF  THE  LARYNX. 
By  Prof.  F.  Massei, 

NAPLES. 

From  a  total  of  nearly  600  cases  in  my  personal  statistics, 
embracing  38  years  of  practice,  I  have  selected  10  cases  of 
tumor  of  the  larynx  which  not  only  attained  extraordinary 
size,  but  also  presented  special  characteristics,  giving  them  a 
certain  value  pathologically  and  clinically. 

I  shall  describe  them  briefly  and  permit  myself  a  few  re- 
marks in  the  form  of  conclusions. 

The  first  case,  seen  in  1872,  was  that  of  a  man,  aged  48,  of 
slight  build,  who,  since  his  seventh  year,  had  a  nasal  voice. 
In  his  later  years  he  slept  involuntarily  several  times  a  day. 
Respiration  was  noisy,  but  deglutition  was  normally  effected. 

Laryngoscopic  Examination. — A  tumor  almost  three 
centimeters  in  diameter,  round;  smooth,  pale  red  in  color,  of 
firmly  elastic  consistence,  was  implanted  upon  half  the 
laryngeal  surface  of  the  epiglottis,  and  had  invaded  the  vesti- 
bule.    Its  base  was  fixed. 

Three  years  after  my  first  examination  the  tumor  had  in- 
creased in  volume  and  the  dyspnea  was  worse.  I  proposed 
tracheotomy  and  an  attempt  at  ablation  of  the  tumor  with  a 
galvano-cautery  snare,  but  the  patient  refused  all  treatment 
and  was  lost  sight  of. 

From  a  clinical  point  of  view  I  shall  admit  that  this  was  a 
fibroma.  .As  may  be  seen  in  the  drawing,  it  seems  much 
larger  than  the  one  shown  by  Mackenzie  in  his  classic  treatise, 
but  it  is  much  smaller  than  the  one  described  by  Rokitansky, 
wb'ch  reached  the  size  of  a  pigeon's  egf^.^ 

The  second  case  is  that  of  a  man,  aged  50,  of  weak  con- 
stitution,* who,  for  two  years,  had   intermittent  hoarseness, 

(1)  This  case  was  published  in  my  "Les  Neoplaamea  dn 
Larynx." — See  Italian  Archives  of  Laryngology,  1884-85. 

(2)  Francesco  de  Feo,  of  GiffoDi  Valle-Piana,  halrdresaer. 
Se*»  X"    ■'>••  of  my  private  -'•"-'.- 
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then  becoming  constant.  When  I  saw  him  the  first  time,  in 
June,  1906,  he  was  aphonic  and  dyspneic. 

Laryngologic  Examination. — Springing  from  the  right 
ventricle  of  Morgagni  is  a  large  mass  (shown  in  Fig.  2)  pro- 
truding into  the  glottis.  It  has  a  wide  base,  and  in  color  and 
appearance  resembles  an  hypertrophied  tonsil  hanging  down 
in  the  hypoglottic  region, 

A  part  of  the  tumor  has  its  origin  on  the  right  cord. 

August  9,  1906,  I  excised  it  with  forceps  and  after  having 
removed  almost  all  the  growth  I  discovered  that  it  also  took 
origin  from  the  epiglottic  petiole. 

Four  months  later,  when  I  saw  him  again,  he  was  entirely 
well. 

Microscopic  examination  by  Prof.  Martuscelli  showed  that 
it  was  a  cystic  fibroma,  as  the  cut  indicates.     (Fig.  11.) 

It  is  known  with  what  facility  similar  tumors  sometimes  at- 
tain considerable  size,  and  for  this  reason  I  will  describe 
briefly  another  case  of  this  sort: 

Case  3. — Man,  46  years  old,^  tall,  but  weakly,  and  an 
epileptic.     Seen  at  my  hospital  clinic  in  January,  1898. 

Three  years  previously  he  had  caught  cold,  but  he  states 
that  the  breathlessness  which  bothered  him  had  recently  in- 
creased to  the  point  where  suffocation  threatened. 

Laryngoscopic  Examination. — An  enormous  polyp  of  the 
left  vocal  cord,  pale,  glossy,  smooth  and  mobile,  resembling  a 
nasal  polyp,  occupies  the  entire  laryngeal  cavity.  (See 
Fig.  3.) 

I  decided  to  operate  per  vias  naturales,  but  next  day 
the  tumor  had  increased  so  much  in  size  and  the  dyspnea 
had  so  augmented  that  I  was  obliged  to  recommend  a  pre- 
liminary tracheotomy.     Prof.  Salvia  did  this  two  days  later. 

Seventeen  days  afterward,  with  forceps,  I  removed  the 
tumor  entire,  which  had  shrunk  to  the  size  of  a  bean. 

A  month  later  the  canula  was  taken  out.  The  tumor  has 
not  recurred. 

Prof.  MartuscgUi,  who  made  the  microscopic  examination, 
confirmed  my  diagnosis  of  cystic  fibroma.     (See  Fig.  12.) 

The  striking  feature  in  this  case  was  the  rapid  increase  of 
size  (due  perhaps  to  hemorrhage  into  the  lacunar  spaces)  and 


(1)      Raffaele  Tramontane,  of  Capua.     No.  106,  In  my  clinical 
register  A. 
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then  the  diminution  after  tracheotomy.  Like  the  preceding 
case,  it  shows  what  a  volume  may  be  attained  and  how  many 
surprises  a  cystic  fibroma  of  the  larynx,  usually  of  small  size, 
may  give  us. 

Case  4. — ^A  little  girl  of  4  years*  was  tracheotomized 
in  1904  by  Dr.  Cardoso,  of  Tunis,  for  a  violent  attack  of 
laryngeal  stenosis  and  was  sent  to  me  at  Naples  eighteen 
months  later,  July  14,  1908,  for  decanulation. 

Autoscopy  and  mirror  examination  showed  a  large  mass, 
of  cauliflower  form,  the  size  of  a  nut,  pale  red  in  color,  of 
irregular  shape  and  surface,  which  appeared  to  issue  from 
the  esophajieal  aditus  and  to  be  supjxjrted  by  the  arytenoid 
cartilages,  which  were  hidden.  The  laryngeal  vestibule  was 
also  involved.     (See  Fig.  4.) 

Any  attempt  to  close  or  remove  the  canula  stifled  the  child. 

On  the  other  hand,  intubation  was  surprisingly  successful, 
and  completely  reestablished  respiration. 

I  continued  the  intuljation  at  intervals,  alternating  by  tear- 
ing away  the  papil!»)nia  with  forceps,  either  per  vias  natur- 
ales  or  through  the  tracheal  fistula.  Papillomata  could  also 
be  seen  in  the  trachea,  and  although  the  principal  mass  was 
gone,  the  tube  would  not  go  any  further  down  in  the  larynx. 
By  autoscopy  I  made  out  a  great  number  of  buds  springing 
from  the  interarytenoid  mucosa. 

AfLer  a  year  of  patient  treatment  there  were  only  traces 
of  the  growth.  The  canula  could  be  closed  for  some  time. 
Unfortunately,  the  little  girl  was  obliged  to  go  back  to  Tunis 
to  be  treated  for  a  tubercular  arthritis  of  the  elbow. 

Histolc^ic  examination  by  Prof.  Martuscelli  (see  Fig.  I'M 
confirmed     tfip     flinirnnsjs    of     papill'im-i      no     tnberrles     lieinCf 

found. 

In  this  case,  interestmg  from  the  viewpomt  of  extension  of 
the  growths,  and  having  an  analogy  to  Bethan  Robinson's.' 
I  did  not  wint  to  perform  laryngo-fissure,  partly  through 
fear  of  recurrence,  which  renders  all  radical  intervention 
illusory,  and  partly  through  fear  of  an  invasion  of  the  trachea 
by  papillomata.  My  patience  might  have  been  crowned  with 
success  and  a  cure  obtained  by  a  continuation  of  treatment. 


(1)      Elena  Buonocore.  of  Tunis.     No.  282  of  my  register. 
(1)     Proceedings  of  the  London  Laryngologlcal  Society.  Vol 
XIV,  March  8.  1907. 
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Case  5. — B.  R,/  50  years  old,  pharmacist,  was  a  healthy 
man  who  two  years  ago  (1904)  noticed  a  change  in  the 
quality  of  his  voice,  to  which  have  been  recently  added  attacks 
of  dyspnea  and  trouble  in  swallowing. 

I  saw  him  Feb.  13,  1906,  at  my  clinic,  and  with  the  laryngo- 
scope perceived  a  tumor  of  large  dimensions  which  seemed 
to  originate  upon  the  left  side  of  the  larynx,  covered  the 
larynx  entirely,  permitting  only  a  very  little  portion  of  the 
right  arytenoid  to  be  seen. 

It  was  irregular  in  form,  almost  rectangular,  and  of  slaty 
color,  like  a  congested  lung.  The  transverse  diameter  was 
about  4  cm.  (See  Fig.  5).  It  was  movable  at  the  free  end, 
and  in  deep  respiration  was  almost  drawn  into  the  laryngeal 
cavity.    It  was  soft  to  the  touch. 

I  thought  of  an  angioma,  originating  from  the  left  pyriform 
sinus,  and  my  first  attempts  with  a  galvano-cautery  snare 
causing  violent  spasms,  I  advised  a  tracheotomy,  which  was 
done  March  5  by  Prof.  Sorge,  at  Clinique  Hospital. 

April  30  I  commenced  to  destroy  the  tumor  by  the  natural 
route,  cvud  with  the  aid  of  the  galvano-cautery  snare  I  removed 
large  bits,  then  cauterized  to  reduce  what  remained  of  the 
growth.     In.  December  the  destruction  w^as  finished. 

Then  I  was  able  to  discover  that  the  tumor  involved  not 
only  the  pyriform  sinus,  but  all  the  aryepiglottic  fold  and  the 
false  cord  of  the  same  side. 

The  hemorrhage  after  each  sitting  was  rather  severe,  but 
by  continuing  the  cauterizations  and  applications  of  adrenalin 
such  improvement  was  gained  that  the  tracheal  canula  could  be 
removed  in  January,  1907. 

Histologic  examination  confirmed  the  opinion  that  it  was 
a  cavernous  angioma.     (See  Fig.  14.) 

The  rarity  of  such  tumors,  the  large  dimensions,  the  ex- 
tensive seat  and  the  excellent  effect  of  a  simple  treatment  in 
which  the  galvano-cautery  snare  played  an  important  role, 
justify  the  report  of  this  case  in  which  I  assisted  at  a  pro- 
gressive regression  ending  in  complete  cure. 

Case  6. —  A  young  man  of  18,  having  a  rather  limited  pul- 
monary tuberculosis,^  was  brought  to  my  hospital  clinic 
December  2,  1905,  by  Prof.  Caporali.    My  advice  was  desired 


(1)  Roberto  QennarelU,  of  Naples.     No.  24  of  my  register  A, 

(2)  Ricardo  Brugaglla,  of  Marano.     My  register  A,  No.  66. 
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for  an  aphonia    ^  nbarrassment  of  respiration   with 

which  he  had  suttered  lor  three  or  four  months. 

Laryncoscopic  Examination. — A  polyp  as  large  as  a 
chestnut  occupies  the  anterior  two-thirds  of  the  glottis;  it  is 
round,  pale,  the  surface  somewhat  shagreened,  and  turns  rather 
to  the  right  side,  although  seeming  to  originate  at  the  com- 
missure.    (See  Fig.  6.) 

December  11,  with  forceps  of  various  models  and  under  co- 
cain  anesthesia,  I  made  several  attempts  at  extraction,  which 
failed.  Next  day,  in  a  fit  of  coughing,  the  patient  spat  out  the 
polyp  entire. 

Voice  and  breathing  immediately  became  normal. 

rpon  examination  the  larynx  appeared  wholly  normal,  and 
a  year  later  it  was  imfx)ssihle  to  recognize  the  seat  of  the 
tumor. 

Prof.  Martusceili  found  tubercles  and  giant  cells  upon 
hi.<;t«  lojjic  examination.     (  See  Fig.  15.) 

In  1907  the  patient,  who  took  no  care  of  himself,  suc- 
cuml)ed  to  pulmonary  tuberculosis. 

This  instance  of  laryngeal  tuberculoma  is  not  without  in- 
terest, for,  besides  the  contribution  which  it  g^ves  to  the 
polypus  or  vegetating  form  of  llarj-ngeal  tuberculosis,  it  shows 
what  dimensions  these  tumors  may  attain,  their  relative  be- 
nignity, the  weakness  of  their  point  of  implantation,  which 
allows  their  removal  with  moderate  force,  and  the  difficulty 
"f  diagnosis  by  physical  signs  alone.  .At  first  I  thought  of 
tul)erculoma  (after  the  chest  examination  and  finding  the 
bacilli  in  the  sputum),  but  the  form,  the  size  and  the  color 
of  the  polyp,  left  a  suspicion  of  adenoma  or  fibroma. 

Case  7. — A  young  woman,  26  years  of  age.  of  Catanzaro,* 
was  sent  to  me  by  Prof.  Scorzclli,  in  October,  1892,  for  vio- 
lent suffocation  attacks  which  necessitated  her  being  sent  to 
the  hospital   (Incurables). 

One  month  later  Prof,  di  Giacomo  was  obliged  to  tracheoto- 
mize  her.  and  in  December  I  was  called  to  make  another  ex- 
amination. 

Larvxgoscopic  Examination. — A  large  tumor  resembling 
in  its  general  appearance  (surface,  color)  an  hypcrtrophied 
tonsil,  the  size  of  an  almond,  arising  from  the  right  half  of 
the  larynx,  had  invaded  all  the  laryngeal  cavity,  almost  touch- 
ing the  opposite  side.     (Sec  Fig.  7.) 

(1)     Rosa  Marino.     (See  No.  45  of  my  private  restster.) 
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It  seemed  to  originate  from  the  epiglottic  petiole  with  a 
large  pedicle  and  extended  to  the  right  aryepiglottic  ligament 
Its  mobility  was  moderate. 

March  16,  1893,  with  one  grasp  of  the  forceps,  I  took  out 
the  entire  tumor. 

Prof.  Oro,  who  volunteered  to  make  a  histologic  examina- 
tion, stated  that  it  was  an  adeno-epithelioma,  but  in  spite  of 
repeated  searches  he  was  not  able  to  find  the  specimen  again 
four  years  later. 

The  patient  died  after  a  few  months,  of  a  pharyngeal  re- 
currence. 

While  on  the  one  hand  this  case  shows  us  that  under 
favorable  conditions  a  laryngeal  tumor  of  bad  nature  may  be 
entirely  removed  with  a  good  technic  through  the  natural 
channel,  on  the  other  hand  it  proves  the  fatality  of  malignant 
tumors  and  their  recurrence  in  regions  distant  from  the  pri- 
mary seat. 

Case  8. — A  sailor,^  very  robust,  38  years  old,  whom 
Prof.  d'Arrigo  brought  to  me  November  26,  1904,  had  suf- 
fered for  a  year  with  dyspnea.  For  two  months  he  had  re- 
ceived hypodermic   injections   of   sublimate  without   success. 

The  patient  had  a  nasal  voice,  had  difficulty  in  swallowing, 
was  very  much  oppressed,  and  the  dyspnea  was  augmented 
when  he  tried  to  sleep. 

Laryngoscopic  Examination. — A  large  tumor,  the  size 
of  an  apricot,  which,  like  the  one  in  the  preceding  case,  re- 
sembles in  color  and  surface  an  hypertrophied  tonsil,  appears 
to  arise  from  the  pyriform  sinus  or  the  aryepiglottic  fold  on 
the  right  side.  It  involves  all  the  supravestibular  region  in 
such  a  way  that  only  the  left  arytenoid  (mobile)  and  the 
internal  surface  of  the  epiglottis  can  be  seen.  It  is  hard  to 
the  touch  and  immobile. 

I  tried  to  excise  at  least  a  fragment  with  the  galvanic 
snare,  not  having  an  exact  idea  of  the  tumor's  size,  but,  as  soon 
as  the  snare  was  well  in  place,  such  a  violent  spasm  came  on 
that  I  was  obliged  in  haste  to  cut  the  wire. 

I  then  advised  tracheotomy,  which  was  done  at  the  Hos- 
pital Clinique,  in  December,  by  Prof.  Sorge. 

A  month  later,  by  means  of  a  galvanic  snare,  I  removed 
large  portions  of  the  tumor  by  the  natural  route,  but  I  must 

(1)  Francesco  Panattleri,  of  the  Island  of  Lipari.  (No.  247 
In  my  private  register.) 
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confess  that  I  undertook  a  useless  task,  for  an  enormous 
mass  remained.  I  recommended  sub-hyoid  pharyngotomy, 
which  was  done  at  the  hospital,  in  my  presence,  by  Prof. 
Sorge,  July  18,  1905. 

After  free  section  of  the  thyro-hyoid  membrane  we  came 
directly  upon  the  neoplasm.  I  proposed  to  encircle  it  with 
a  platinum  wire,  but  this  was  impossible.  Prof.  Sorge  soon 
discovered  that,  as  he  had  foreseen,  the  tumor  was  implanted 
all  along  the  upper  border  of  the  right  thyroid  cartilage, 
leaving  the  lateral  wall  of  the  pharynx  free.  He  immediately 
performed  a  hemi-laryngectomy. 

Fig.  8,  which  was  sent  to  me  by  my  distinguished  co-worker, 
reproduces  what  was  removed. 

Unfortunately,  21  days  after  the  operation,  the  patient  suc- 
cumbed in  collapse,  probably  due  to  pneumonia  ab  ingestis. 

Histologic  examination  made  after  several  trials  by  Prof. 
d'.Arrigo,  who  gave  me  the  beautiful  specimen  shown  in  Fig. 
!♦».  slKHved  that  it  was  an  epithelioma,  though  the  homogen- 
eous covering  gave  it  the  appearance  of  an  adenoma  or  a 
fibroma. 

Doth  of  these  latter  cases  are  rather  interesting,  .\lthough 
malignant  tumors  easily  attain  considerable  size,  that  in  these 
two  cases  is  remarkable.  On  the  laryngeal  side  their  delimina- 
tion  is  marked,  while  the  extra-laryngeal  development  is  ex- 
treme. 

Case  9. — An  old  man,  78,  robust,  following  the  profession 
of  driver,*  came  to  my  free  clinic  in  May,  1899,  for  a 
very  severe  dysphagia  which  had  afflicted  him  for  several 
months. 

Larvngoscopic  Examination. — Epiglottis  flat  and  lowered 
upon  the  aditus.  On  its  free  border,  toward  the  right  side, 
there  is  seen  a  tumor  as  large  as  a  nut  (See  Fig.  9)  of  some- 
what rounded  form,  red,  surface  uneven,  gn"ooved  by  numer- 
ous varicose  vessels,  very  mobile,  going  beyond  the  base  of 
the  tongue  in  forced  expiration. 

When  respiration  is  quiet,  or  during  inspiration,  it  falls 
upon  the  pharyngeal  aditus  in  such  a  way  that  one  can  see 
only  a  part  of  the  tumor,  that  which  presses  the  epiglottis 
down  upon  the  laryngeal  aditus. 

In  the  laryngeal  cavity,  only  a  little  of  the  left  arytenoid 
can  be  seen. 


(1)     Olacomo  Crisplno.  of  Cardito.    See  No.  271.  regtBter  A  of 
my  clinic,  May  9,  1899. 
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The  timbre  of  the  voice  is  Httle  modified,  but  the  dysphagia 
is  so  marked  that  only  Hquids  can  be  swallowed,  and  these 
even  with  difficulty. 

Upon  the  backs  of  both  hands  and  feet,  and  the  external 
aspects  of  both  forearms,  arc  nodules  characteristic  of  idio- 
pathic hemorrhagic  sarcoma  of  the  skin,  which  was  first 
manifested  eight  years  previously. 

.  Six  days  later  (May  15),  under  cocaine  anesthesia,  I  at- 
tempted to  take  out  the  tumor  with  forceps,  but  a  lively 
hemorrhage  came  on  and  I  had  to  stop.  After  a  week  of  rest, 
with  the  aid  of  Kirstein's  spatula  and  a  snare,  I  was  able  to 
remove  the  tumor  entire. 

1  watched  the  patient  for  three  or  four  years  and  am  sure 
that  he  was  completely  cured. 

The  microscopic  examination  by  Prof.  Martuscelli  showed 
a  hemo-angio-endothelioma  (See  Fig.  1?)  analogous  in  struc- 
ture to  that  of  a  cutaneous  nodule  which  I  took  for  the  pur- 
pose from  the  palm  of  the  right  hand. 

Case  10. — A  patient  48  years  old^  had  suffered  since 
childhood  with  catarrh  of  the  upper  air  passages.  He  is 
gouty.     His  mother  died  at  80  of  breast  cancer. 

For  some  time  he  had  noticed  rattling  and  defective  respi- 
ration, which  determined  him  to  consult  me  in  May,  1899. 

Laryngoscopic  Examination. — From  the  right  side  of 
the  laryngeal  cavity  a  large  mass  extends  to  the  aryepiglottic 
fold  of  that  side,  effacing  the  glottis  and  leaving  little  space 
on  the  opposite  side.  It  is  irregular  in  shape  and  has  a  muri- 
form  appearance.  The  color  is  mainly  red  with  silvery  spots 
here  and  there.  The  tumor  is  partly  mobile  and  appears  to 
originate  from  the  arytenoid  cartilage  to  which  it  is  adherent. 
Although  40  days  previously  the  patient  had  spat  out  a  frag- 
ment of  the  tumor  as  large  as  a  bean,  the  dyspnea  was  con- 
siderable. 

The  patient  himself  drew  my  attention  to  several  nodules 
on  the  left  hand  characteristic  of  hemorrhagic  pigmentary 
sarcoma.  This  is  why  I  at  once  suspected  the  real  nature  of 
the  laryngeal  tumor. 

Eighteen  days  after  the  first  visit  the  patient  called  me  in 
haste  to  see  him  in  the  country,  where  he  was  having  violent 
attacks  of  laryngo-stenosis.  The  tumor  had  enlarged.  I 
prepared  for  a  tracheotomy,  but  I  succeeded  with  forceps  and 

(1)  Giuseppe  Cardone,  of  Salve.  No.  160  of  my  private 
practice  register. 
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curettes  in  taking  out,  by  the  natural  way,  the  greater  part  of 
the  inass,  which  was  friable  and  bleeding.  1  then  introduced 
an  (J'Dwyer  tube,  which  1  left  for  several  hours. 

Ten  days  afterward  the  patient,  almost  recovered,  came  to 
visit  me  at  Naples. 

There  remained  only  a  small  vegetation  on  the  anterior  sur- 
face of  the  right  arytenoid,  which  vegetation  was  removed 
some  months  later  with  a  snare  by  Dr.  Villani,  of  Lecco. 

In  the  nose  were  some  similar  growths  which  my  colleague 
excised  in  the  same  way. 

Prof.  Martuscelli  found  in  this  case  that  the  structure  was 
identical  with  that  in  the  preceding  case;  namely,  hemo-angio- 
endothelioma.     (See  Fig.  18.) 

These  two  cases  seem  interesting  to  me  for  the  following 
reasons : 

For  a  long  time  1  have  been  calling  attention  to  the  co- 
incidence of  this  class  of  timiors  with  cutaneous  sarcomatosis. 
I  have  demonstrated  their  histologic  analogy  and  their  chron- 
ologic relation  and  especially  have  I  brought  out  the  enor- 
mous development  which  these  neoplasms  may  reach  in  the 
larynx  and  isthmus  of  the  fauces.' 

I  am  satisfied  that  systematic  examination  of  the  skin  in 
cases  of  this  sort  will  enlarge  the  statistics.  This  is  an  im- 
portant matter,  for  at  the  beginning  Kaposi's  cutaneous  sar- 
coma may  be  mistaken,  and  although  the  structure  of  laryngeal 
tumors  may  rank  them  with  sarcomata,  often  they  do  not  recur 
after  ablation,  or,  if  there  is  a  recurrence,  they  remain  rela- 
tively  benisjnant  like  the  cutaneous  sarcoids. 

It  would  be  difficult  for  me  to  explain  why  these  tumors, 
which,  ordinarily,  on  the  skin  preserve  a  rudimentary  appear- 
ance, attain  such  size  in  the  larynx.  I  cannotj  tell  why 
sometimes  we  have  an  infiltration  and  sometimes  a  perfectly 
developed  tumor.  I  confine  myself  to  interpreting  them  as 
relatively  benignant  in  accordance  with  what  we  know  of  the 
cutaneous  form,  and  to  saying  that  I  have  seen  similar  neo- 
plasms— genuine  hemo-angio-endotheliomata.  after  Radaelt — 
in  the  nose,  behind  the  velum,  and  on  the  pharyngeal  pillar? 
and  walls. 

These  ten  short  observations  and  the  brief  considerations 
drawn  therefrom  lead  to  the  following-  conclusions : 


(1)     Massei-Martuscelll-Prota:     I^c  roniplicanse  laringee  nella 
sarcomatosi  cutanee.     Naples,  1899. 
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1.  Certain  tumors  of  the  larynx,  of  good  or  bad  nature, 
sometimes  attain  considerable  volume  and  can  be  called  giant 
tumors. 

2.  The  exaggerated  dimensions  of  these  tumors  may  some- 
times be  the  result  of  a  transitory  phase  which,  in  spite  of 
their  benignity,  may  constitute  a  vital  danger. 

3.  Certain  hemo-angio-endotheliomata  complicating  cutane- 
ous sarcomatosis  reach  a  considerable  development  in  the 
larynx. 

4.  Certain  others,  of  malign  nature,  epitheliomata,  for  ex- 
ample, in  isolated  form,  may  attain  an  enormous  size,  espe- 
cially if  extra-laryngeal. 

5.  The  large  dimensions  do  not  always  permit  recognizing 
the  point  of  origin. 

6.  The  physical  characters  of  giant  tumors  do  not  always 
indicate  their  nature,  so  that  to  make  a  diagnosis  a  micro- 
scopic examination  is  necessary. 

7.  From  a  biologic  viewpoint  giant  tumors  of  the  larynx 
have  a  twofold  interest:  Their  volume  (taking  account  also 
of  their  implantation),  which  offers  immediate  danger;  and 
their  nature,  either  on  account  of  the  possibility  of  a  regres- 
sive phase,  or  on  account  of  their  malignant  character, 

8.  Local  treatment  by  the  natural  route,  even  when  a  pre- 
liminary operation  is  indispensable,  often  checks  the  local  in- 
fection and  puts  off  the  danger  of  a  general  infection,  pro- 
vided it  be  applied  with  exact  knowledge  of  the  neoplasm's 
nature. 

Gentlemen,  in  our  times,  when  broad  culture  is  indispensa- 
ble for  a  specialty,  we  veterans  of  very  recently  formed  army 
note  the  tide  which  carries  the  young  toward  general  surgery 
and  tends  to  throw  aside  operations  through  natural  routes 
which  are  more  simple  and  frequently  offer  greater  chance  of 
success. 

Some  of  the  cases  I  have  just  reported  were  victories  for 
surgery  through  natural  channels,  but  faith  is  necessary  to 
overcome  the  difficulties  met  along  the  way. 

By  the  modest  contribution  which  I  am  giving  to  this  great 
scientific  meeting,  I  flatter  myself  that  I  have  brought  to 
light  the  good  that  can  be  done  for  certain  cases  (without 
renouncing,  for  that  matter,  classic  surgery  when  necessary) 
with  a  patient  and  delicate  technic,  and  how  much  an  exact 
diagnosis  of  the  nature  of  these  tumors  clears  up  their  im- 
portance and  significance. 


Case  2. 


FIGURE   11. 
Cystic  Fibroma,      (Figure  2.) 


FIGURE    12. 
Case  3.    Cystic  Fibroma.     (Figure  3.) 


FIGURE   13. 
Case  4.     Papilloma.      (Figure  4.) 


FIGURE   14. 
Case   5.     Angioma.      (Figure  5.) 
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FIGURE    10. 
Case  6.     Tuberculoma.     (FlRure  6.) 


FIGURE    16. 
Case  8.     Epithelioma.      (Figure  8.) 


FIG  L  HE    17. 
Case  9.     Hemo-angio-eDdothelioma.     (Figure  9.) 


FIGURE    18. 
Henio-angio-ondothelioniu.      (Figure    10.) 


XXXVII. 

THE   OPERATIVE   TREATMENT   OF    MALIGNANT 
TUMORS  OF  THE  NOSE.* 

By  Prof.  Dr.  Ali-rkd  Dknkkw 

ERL.\NGEX. 

The  treatment  of  malignant  growths  which  develop  in  the 
cavities  of  the  body  is  at  this  time  exclusively  surgical.  Al- 
though we  have  been  able  to  influence  and  cause  to  disappear, 
localized  tumors  situated  on  the  surface  of  the  body  by 
means  of  the  Rontgen  and  radium  rays  or  by  fulguration, 
we  are  still  unable  to  use  these  in  the  treatment  of  the  malig- 
nant growths  which  lie  in  the  deeper  parts.  In  spite  of  the 
energetic  efforts  to  discover  the  etiology  and  pathogenesis  of 
carcinoma,  which  have  taken  place  in  the  last  few  years,  the 
attempts  along  this  line  have  led  to  no  results  which  allow  us 
to  hope  that  the  near  future  will  see  a  non-operative  specific 
treatment.  The  different  carcinoma  sera  and  other  medicinal 
treatments  are  unfortunately  so  far  to  be  designated  only  as 
slight  advances  in  the  therapy  of  malignant  tumors.  Even 
the  arsenic  treatment,  which  has  been  frequently  recommend- 
ed for  sarcomatous  tumors,  leaves  us  usually  in  the  lurch, 
although  it  has  given  good  results  in  isolated  cases,  espe- 
cially of  lymphosarcoma.  Although  in  the  malignant  nasal 
tumors  which  are  usually  of  such  bad  prog^nosis  it  would  be 
very  desirable  to  have  a  specific  therapy,  for  the  present  we 
have  no  such  method  at  our  command,  and  the  possibility  of 
cure  rests  upon  a  radical  operation. 

In  the  very  earliest  times  the  attempt  was  made  to  develop 
an  operation  for  this  purpose,  and  the  number  of  methods  in 
use  has  become  a  very  great  one.  At  this  place  I  will  men- 
tion only  those  methods  which  completely  lay  bare  the  origrin 
and  extent  of  the  tumor  and  allow  its  thorough  extirpation. 
For  this  reason  I  must  refrain  from  discussing  the  methods 
of  Hipp'i'Tnt*'^    Cnrf-n'r, ,f    Wiit/cr    T?<ii!<7r    Fiirticaiix - Tf^rdaii. 


•Paper    rf-ad    b«>rore    tbe    t'lrst    In  ii    «  ongn-ss   f)t    Larva 

gology  and  RhInoIoRj-  in  Vienna,  19"'^ 
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and  Castex,  which  are  confined  to  a  splitting  and  reflection  of 
the  cartilaginous  nasal  framework  and  do  not  guarantee  a 
complete  view  of  the  field  of  operation. 

As  preliminary  operations  for  those  tumors  which  grow 
out  of  the  deeper  parts  of  the  nose  or  accessory  sinuses,  come 
next  in  consideration  those  extensive  operations  which  are 
also  used  in  malignant  tumors  of  the  upper  jaw,  the 
temporary  or  permanent  resection  of  the  upper  maxilla.  Both 
operations  are  extraordinarily  bloody  and  one  is  accustomed,  in 
order  to  overcome  the  danger  of  aspiration-pneumonia  due  to 
the  excessive  hemorrhage,  to  make  use  of  the  preventative 
tracheotomy  with  temponade  of  the  air  passages  and  even  the 
ligation  of  the  common  or  external  carotid,  and,  as  of  late, 
the  intubation  of  Kuhn.  The  total  resection  of  the  upper 
jaw,  as  first  performed  by  Gensoul  in  1827,  has  been,  in  regard 
to  the  incision,  modified  in  many  ways,  especially  by  Vel- 
peau,  V.  Langenbeck,  Weber  and  Kocher,  while  the  division 
of  the  zygoma,  the  union  of  the  upper  jaw  with  the  nose  and 
frontal  bone,  and  the  sawing  through  of  the  hard  palate,  on 
the  whole,  remains  the  same.  The  mortality  in  total  resec- 
tion of  the  upper  jaw  amounts  to,  according  to  Kronlein,  21.5 
per  cent,  and,  according  to  Konig,  to  30  per  cent. 

The  V.  Langenbeck  osteoplastic  partial  resection  of  the  up- 
per jaw,  in  which  the  incision  passes  through  the  soft  parts 
of  the  cheek,  exposes  the  base  of  the  skull  through  a  tempo- 
rary laying  back  of  the  upper  jaw  with  removal  of  the  palatal 
plate  and  the  alveolar  process.  There  are  numerous  modi- 
fications, of  which  I  wish  here  to  mention  only  those  which 
take  their  way  through  the  mouth ;  one  can  differentiate  by 
the  latter  an  intermaxillary  and  a  palatal  route. 

The  palatal  route  was  first  used  by  Nelaton,  who,  after 
splitting  the  soft  palate  and  cutting  through  the  mucoperios- 
teum  of  the  hard  palate  in  the  middle  line  with  subsequent  re- 
section of  the  posterior  two-thirds  of  the  hard  palate,  at- 
tempted to  penetrate  into  the  deep  parts  of  the  nose  and  naso- 
pharynx. In  like  manner  Gussenbauer  operates,  elevating  the 
mucoperiosteal  covering  of  the  hard  palate  after  penetration 
in  the  midline  to  both  sides  as  far  as  the  alveolar  process,  and 
then  removes  the  palatine  process  and  the  horizontal  plate  of 
the  palate  bone :  that  is.  the  floor  of  the  nose  and  maxillary 
sinus.  After  removal  of  the  tumor  the  two  flaps  which  have 
been  pushed  aside  are  brought  together  with  sutures. 
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according  to  von  Bergmann's  opinion,  not  sufficient  for  those 
tumors  of  the  nose  and  naso-pharynx  which  come  down  from 
the  base  of  the  skull.  Those  oral  methods  which  consist  of  a 
temporary  resection  of  the  alveolar  process  in  connection  with 
the  hard  palate,  allow  of  a  more  free  laying  bare  of  the  field  of 
operation. 

■  As  founder  of  this  course,  we  must  look  to  Chalot,  who,  in 
-the  year  1886,  first  performed  this  operation.  Habs,  who. in 
1898  employed  the  Chalot  method  for  the  extirpation  of  an 
angio-myxofibroma.  which  was  growing  from  the  base  of  the 
skull,  describes  the  method,  shortly,  as  follows:  After  sever- 
ance of  the  cul-de-sac  of  the  upper  lip  with  the  alveolar 
process  between  the  two  first  molar  teeth,  the  soft  parts  are 
elevated  with  an  elevatorium  as  far  as  the  spina  nasalis  ante- 
rior-inferior and  to  the  floor  of  both  nasal  cavities.  Then  the 
mucous  membrane  of  the  floor  of  the  nasal  cavities  is  pierced 
with  a  pointed  scalpel. 

After  introducing  two  Xelaton  catheters  into  the  mouth, 
through  the  nose,  an  end,  of  a  Gigli  saw  is  attached  to  the  end 
of  each  and  the  two  are  then  drawn  from  the  nose  and  the 
septum  is  sawed  through,  from:  behind  forward,  near  the  floor 
of  the  nose.  Then  the  operation  proceeds  on  the  reclining 
head.  After  supporting  the  lower  jaw  by  means  of  a  Gutsch  sup- 
port, the  hard  palate  is  split  inferiorly  on  lx)th  sides  from  the 
socket  of  the  removed  cuspid-tooth  along  the  alveolar  border  to 
the  attachment  of  the  soft  palate  (profuse  hemorrhage).  Quick- 
ly the  processus  alveolaris  between  the  alveoli  of  the  cuspid  teeth 
is  separated  from  the  nasal  cavity,  right  and  left,  whereupon 
the  entire  hard  palate,  which  is  only  held  by  the  soft  palate, 
can  easily  be  depressed  upon  the  tongue.  After  removal  of 
the  tumor  mass  the  hard  palate  is  replaced  and  fastened  by 
silver  sutures. 

The  method  of  temporary  resection  of  the  palate  published 
by  Partsch  in  1898  differs  from  the  procedure  of  Chalot  prin- 
cipally in  that  with  the  palatal  plate,  not  only  the  anterior 
part  of  the  alveolar  process,  but  the  entire  processus  alveolaris 
is  turned  downward.  It  is  performed  in  the  following  way: 
Transverse  incision  through  the  mucous  membrane  to  the  fold 
of  transmission  of  the  Upper  lip:  retracting  upwards  of 
the  soft  parts:  piercing  the  mucous  membrane  of  the  nose  at 
the  apertura  piriformis :  at  the  same  time,  chiseling  with  broad 
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chisels  through  the  septum,  the  middle  and  facial  walls  of  the 
maxillary  antrum  in  a  horizontal  direction,  over  the  floor  of 
the  nose  and  the  antrum ;  turning  back  the  entire  hard  palaie 
with  the  alveolar  process  upon  the  tongue ;  after  extirpation  of 
the  tumor,  replace  the  palate  in  its  normal  position,  and  fix  by 
suturing  the  mucous  membrane.  In  27  cases  collected  by 
Lowe  and  in  part  operated  by  himself  after  Partsch's  method, 
the  bones  were  united  at  the  previous  point  of  separation,  al- 
though in  part  requiring  a  long  time. 

While  Chalot  and  Partsch  aim  at  the  laying  bare  of  the  field 
of  operation  by  means  of  the  turning  back  of  the  palate, 
Kocher  accomplishes  the  same  end  by  separation  of  the  hori- 
zontal parts  of  both  upper  maxillae  by  the  intermaxillary  path. 
He  divides  the  upper  lip  by  means  of  a  perpendicular  incision 
from  the  nasal  aperture,  running  downwards,  and  then 
cuts  through  the  fold  of  transmission  of  the  upper  lip  to  the 
bone.  Corresponding  to  the  last  incision,  which  runs  hori- 
zontal, the  connection  of  the  alveolar  process  and  the  hard 
palate  with  the  facial  and  median  walls  of  the  antrum  is  cut 
through  by  means  of  broad  chisels.  If  one  then  cuts  through 
the  hard  palate  and  the  alveolar  process,  in  the  midline,  be- 
tween the  two  superior  central  incisors,  with  a  chisel  or  Gigli 
saw,  both  of  the  horizontal  halves  of  the  upper  jaw  may  be 
forcibly  pulled  apart,  and  one  obtains  a  good  view  of  the  nasal 
cavity  and  the  naso-pharynx.  After  cleaning  out  the  tumor 
mass,  the  union  of  the  processi  alveolares  in  the  midline  fol- 
lows by  means  of  metal  suture,  the  hard  and  soft  palates  are 
then  sutured,  and  the  cleft  in  the  lip  is  closed  also  by  means  of 
sutures.  The  cosmetic  effect  by  the  Kocher,  as  by  the  Chalot- 
Partsch,  method  is  good ;  by  both  operations  the  hemorrhage, 
as  a  rule,  is  very  great. 

The  nasal  methods  of  laying  bare  the  malignant  tumors, 
in  which,  as  already  indicated,  the  operation  involves  not  only 
the  cartilaginous  nose,  but  especially  the  bony  nasal  walls,  can 
be  divided,  according  to  Kiimmel,  into  those  where  the  entire 
nose  is  cut  and  reflected,  and  those  which  require  a  temporary 
or  permanent  resection  of  the  upper  nasal  region  alone. 

According  to  Linhart  the  nose  is  split  along  its  posterior 
part,  in  the  midline,  the  nasal  bone  and  the  processus  nasalis 
of  the  upper  jaw  is  detached  by  a  chisel  or  a  saw  at  the  point 
of  attachment  to  the  frontal  process,  and  thereupon  the 
entire  half  of  the  nose  is  pulled  aside  without  previous  detach- 
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ment  of  the  skin  covering,  while  one  causes  a  fracture  in  the 
region  of  the  lachrymal  bone. 

15y  the  method  of  von  Cliasiaignac,  carefully  descnbetl  by 
V.  liruns,  the  skin-periosteal  incision  is  made'  from  the  inner 
canthus  of  the  eye,  in  a  circular  direction  over  the  ridge 
of  the  nose  and  its  attachment,  back  to  the  ala  nasi  of  the  firn 
side.  The  bony  parts  of  the  nose  and  the  septum  are  cut 
through  with  a  saw  or  chisel  and  then  the  entire  nose  is  turned 
back  to  the  opposite  side. 

.\ccording  to  the  method  recomniended  by  Oilier,  the  nose 
remains  attached  to  its  lower  line  of  insertion.  The  section 
runs  on  both  sides  from  the  root  of  the  nose  along  the  at- 
tachment of  the  outer  nose  to  the  line  of  attachment  of  the 
alae  nasi.  Section  of  the  nasal  bone,  the  processi  nasales  of 
the  superior  maxilla  and  of  the  septum  in  the  plane  of  this 
incision  by  means  of  the  saw,  whereupon  the  nose  usually 
may  be  turned  downward  without  severing  the  cartilaginous 
portion.  The  cosmetic  result  in  this  operation  is  ^aid  to  be 
not  always  very  favorable. 

Methods  have  been  described  by  v.  Langenbeck,  G.  Killian, 
A.  Barth,  Gussenbauer,  Kiister,  Winckler  and  more  recently 
by  Moure  and  Brockaert  which  aim  to  lay  bare  the  upper  and 
posterior  portions  of  the  nose  by  means  of  a  temporary  or 
permanent  resection  of  the  nasal  bone  and  the  processus 
nasalis  of  the  upper  jaw.  v.  Langenbeck*  made  an  incision 
from  the  middle  of  the  glabella  to  the  end  of  the  nasal  bones 
and  from  there  along  the  apertura  piriformis  to  the  alae  nasi. 
The  skin  flap  thus  outlined  is  dissected  back,  care  being  taken 
not  to  injure  the  periosteum ;  then  the  nasal  bones  are  sepa- 
rated from  each  other  near  the  septum,  and  the  base  of  the 
processus  nasalis  is  cut  through  with  a  saw  deep  into  the  orbit, 
from  within  outward.  The  os  nasale  and  the  processus  nasalis 
of  the  superior  maxilla,  which  remain  joined  to  the  mucous 
membrane  and  periosteum  can  be  broken  outward  and  later 
replaced. 

G.  Killian  (and  similarly  A.  Barth)  makes  a  cutaneous  in- 
cision in  the  median  line  from  the  glabella  to  the  middle  of 
the  nasal  ridge;  after  the  periosteum,  has  been  retracted  in 
the  frontal  region,  the  frontal  sinus  is  opened,  a  probe  in- 
serted into  its  duct,  and  this  is  followed  by  detachment  of  the 

*See  KQmmel,  Handbuch  der  praktlschen  Chirurgle.  by  r.  Berg- 
mann.  v.  Bnins  and  v.  Mikulicz.  Vol.  I.  p.  83.3. 
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nasal  bone  from  the  frontal  bone  without  disturbing  the  skin  in 
this  region.  The  os  nasale  and  the  skin  are  turned  outward 
and,  finally,  the  portion  of  the  nasal  process  which  still  remains 
is  chiseled  away  from  the  frontal  bone  as  far  as  the  probe. 
Winckler  goes  still  further  to  the  side  and  turns  the  mucous 
membrane-periosteo-bone  flap  downward. 

Inasmuch  as  the  access  to  the  ethmoid  cells  by  this  opera- 
tion is  a  very  small  one,  G.  Killian,  especially  in  connection 
with  the  radical  operation  on  the  frontal  sinus,  anticipates  the 
laying  bare  of  the  whole  ethmoid  labyrinth  with  the  permanent 
resection  not  only  of  the  nasal  bone,  but  also  most  of  the 
processus  nasalis  of  the  superior  maxilla. 

According  to  the  method  of  Gussenbauer,  who  lays  bare  the 
upper  nasal  segment  on  both  sides,  the  incision  runs  from  the 
middle  of  one  eyebrow,  along  the  orbital  border,  to  the  proc. 
nasal,  max.  sup.,  then  straight  across  the  nose,  corresponding 
to  the  borders  of  the  nasal  bones,  and  finally  on  the  other  side, 
upwards  in  the  same  way.  Both  proc.  nasal,  max.  sup.  are  cut 
through  with  a  sharp  chisel  horizontally  as  far  as  the  margo 
orbitalis,  then  frontally  in  continuity  with  the  lachrymal  bones, 
the  lamina  papyracea,  the  proc.  nasal,  frontalis,  and  finally  the 
lamina  perpendicularis  ethmoidalis  to  their  junction  with  the 
vomer.  The  whole  flap  of  soft  and  bony  tissues  may  now 
be  turned  upward.  If,  as  Winckler  proposes,  a  perpendicular 
incision  is  made  on  both  sides  at  the  ends  of  the  incisions  in 
the  eyebrows,  the  anterior  walls  of  both  frontal  sinuses  may 
be  temporarily  resected  in  one  piece,  together  with  the  above 
flap,  and  these  sinuses  opened  at  the  same  time. 

According  to  the  method  of  Kiister,  which  is  a  modification 
of  Chassaignac-v.  Brun's  operation,  the  cartilaginous  nose  is 
separated  from  the  bony  by  a  cross  incision,  the  former  is 
left  in  situ,  the  latter  detached  according  to  the  Chas- 
saignac-v. Brun  method  and  turned  to  the  side. 

In  the  method  published  by  Moure  in  1902,  a  skin  incision 
is  made  from  the  medial  end  of  the  eyebrow  downward  to 
the  nasal  opening,  ending  in  the  upper  lip  at  the  height  of  the 
insertion  of  the  ala  nasi.  The  soft  parts  are  detached  from 
the  nasal  bone  and  the  nasal  process  of  the  upper  jaw  as  far 
as  the  lachrymal  bone,  care  being  taken  to  prevent  an  injury 
to  the  cutaneous  part  of  the  ductus  nasolacrimalis  which  would 
result  in  a  fistula.  A  part  of  the  nasal  process  of  the  upper 
jaw,  a  part  of  the  lachrymal  bone,  the  nasal  bone,  the  spina 
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nasalis  and  the  qiina  frontalis  are  resected.  In  this  way  a 
large  access  to  the  ethmoid  is  obtained,  and  it  is  possible  to 
remove  this  in  toto.  After  resection  of  the  ethmoid,  diseases 
in  the  region  of  the  sphenoid  can  be  attacked.  After  primary 
closure  of  the  wound,  only  a  slight  depression  at  the  inner 
canthus  remains.  (Abst.  in  Internat.  Centralbl.  f.  LaryngoL, 
\  ol.  XIX,  p.  S-ZI.) 

In  1905,  Brockaert  extended  Moure's  method  to  the  sphenoid 
cavity  by  detaching  the  periosteum  from  the  facial  wall  of  the 
upper  jaw  and  reflected  it  with  the  soft  part  upward.  .A.fter 
resection  of  the  facial  and  medial  walls  of  the  sphenoid  and 
the  inner  quarter  of  the  orbital  border,  a  tumor,  a  sphenoid 
endothelioma,  could  be  easily  removed.  Union  of  the  Ups  of 
the  wound  eight  days  later.  (La  Prcsse  Otolaryngol.,  Beige, 
No.  3,  1905.) 

Naturally,  I  have  not  been  able  to  describe  all  the  numer- 
ous, combinations  and  modifications,  but  only  the  principal 
methods  which  are  used  in  extirpating  malignant  nasal  tumors. 
All  the  above  methods,  with  the  exception  of  the  Chalot- 
Partsch,  have  in  common  that  they  cause  a  lesion  of  the  con- 
tinuity of  skin  of  the  face  and  result  in  a  scar  or  a  greater 
or  less  cosmetic  defect.  ^lost  of  them  are  very  hloodyy 
some,  especially  the  Chaiot-Partsch  and  the  Kocher,  are  ac- 
companied by  an  enormous  hemorrhage,  which,  according  to 
Kiimmel,  make  a  prophylactic  tracheotomy  and  the  introduc- 
tion of  a  tampon-canula  very  advisable. 

About  two  years  ago,  as  most  of  my  German  colleagues  are 
aware,  I  published  a  method  which  obviates  the  cutting  of  the 
skin  of  the  face  and  materially  lessens  the  hemorrhage,  while 
still  allowing  the  field  of  operation  to  be  made  completely  visi- 
ble. The  method  was  an  oral  one,  in  which,  after  the  lx)ne 
had  been  laid  bare  subperiosteal ly,  the  whole  facial  and  medial 
wall  of  the  antrum  as  well  as  a  part  of  the  nasal  bone  and  of 
the  proc.  nasalis  of  the  superior  maxilla  were  permanently 
resected.  For  the  benefit  of  my  non-German  colleagues,  I  will 
here  describe  the  operation  in  detail.  It  is  based  on  the  opera- 
tion for  old,  chronic  empyema  of  the  antrum,  which  was  de- 
scribed in  the  Archiv.  f.  LaryngoL,  1905,  \oI.  XV'II,  part  2, 
and  is  performed  as  follows: 

Unless  the  administration  of  ether  is  contraindicated  for 
other  reasons,  we  use  the  morphine-ether  narcosis  (dose  of 
morphine  for  adult  usually  0.014).    In  addition,  to  reduce  the 


968  PROF.  DR.  ALFRED  DENKER. 

hemorrhage,  a  cocain-adrenalin  tampon,  in  the  form  of  strips 
of  gauze,  shoved  as  far  back  and  up  as  possible  into  the  nasal 
cavity,  is  recommended.  Several  strips  of  gauze  leading  out 
of  the  mouth  are  placed  between  the  last  teeth  of  the  side  to 
be  operated,  and  the  upper  lip  is  drawn  upwards  and  outwards 
by  two  blunt  hooks.  An  incision  is  made  through  mucous 
membrane  and  periosteum  down  to  the  bone,  which  begins 
above  the  wisdom  tooth,  in  the  fold  of  transmission  of  the 
upper  lip,  runs  forward,  horizontal  to  the  alveolar  process, 
cuts  through  the  frenulum  labii  superioris  and  extends  2-3 
cm.  further  in  the  same  direction  over  onto  the  other  side. 
The  soft  parts  are  pushed  upwards  with  the  raspatorium  and 
held  by  two  four-pronged  hooks  until  not  only  the  superficies 
facialis  maxillae  superioris  and  the  region  of  the  apertura  piri- 
formis, but  also  the  lower  part  of  the  nasal  bone  and  the  proc. 
nasal,  max.  sup.  near  the  margin  of  the  lower  and  inner 
orbital  border  are  laid  bare.  Only  when  this  has  been  thor- 
oughly accomplished  can  a  sufficient  access  to  the  ethmoid  be 
obtained.  This  strong  upward  retraction  of  the  soft  parts  oc- 
casionally tears  the  mucosa  of  the  meatus  at  the  apertura  piri- 
formis. The  nervus  infraorbitalis  is  drawn  upward  with  the 
rest  of  the  soft  parts. 

If  by  previous  rhinoscopy  it  has  been  found  that  the  tumor 
has  not  destroyed  the  medial  antrum  wall  and  grown  into  the 
antrum,  before  the  antrum  is  opened,  the  mucosa,  starting  at 
the  lateral  margin  of  the  apertura  piriformis,  is  stripped  from 
the  lateral  wall  of  the  lower  and  middle  meatus  by  means  of 
a  flat  elevator  which  is  about  6  mm.  broad  and  has  an  end 
curved  at  an  obtuse  angle.  This  stripping,  which  must  be 
done  very  carefully,  so  that  no  hemorrhage  into  the  nasal 
cavity  is  caused  by  lesion  of  the  mucous  membrane,  extends 
in  adults  from  the  apertura  piriformis  4-5  cm.  backwards  to 
the  posterior  antral  wall.  If  the  lower  turbinate  still  exists, 
it  is  cut  oflF  at  the  crista  turbinalis  with  a  pair  of  strong  nasal 
scissors  and  a  piece  of  gauze  is  inserted  between  the  detached 
mucosa  and  the  bone,  in  order  to  check  the  moderate  hemor- 
rhage. 

During  the  opening  of  the  antrum  from  the  canine  fossa, 
which  now  follows,  it  is  important  not  to  remove  the  sub- 
jacent mucosa  with  the  bone,  but,  while  taking  care  not  to 
injure  the  former,  to  remove  a  piece  of  bone  at  least  the  size 
of  a  10  pfennig  piece  by  means  of  superficial  chiseling  and 
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slender  bone  forceps  A  premature  hemorrhage  into  the  an- 
trum or  nose  is  thus  prevented.  If  the  presenting  and  usually 
thickened  mucosa  is  then  excised,  the  resulting  hemorrhage 
can  easily  be  controlled  by  quick  introduction  of  tampons. 
After  the  facial  wall  has  been  completely  resected,  the  mucosa 
of  the  entire  antrum  with  all  of  its  recesses  is  carefully  re- 
moved. This  is  necessary,  since  in  most  cases  the  antrum  is 
involved  in  the  process  either  by  an  extension  of  the  tumor 
from  the  nose  or  by  a  chronic,  purulent  inflammation  of  the 
mucosa. 

Next,  the  nasal  wall  of  the  antrum,  with  all  of  its  processes, 
as  far  as  the  apertura  piriformis,  is  completely  removed  with 
Luer's"  forceps  and  chiseling  as  far  as  the  posterior  wall  of 
the  cavity,  so  that  the  antrum  is  separated  from  the  meatus 
only  by  the  mucosa  of  the  lateral  nasal  wall.  At  the  same 
time,  the  lower  part  of  the  nasal  bone  and  of  proces.  nasalis 
max.  super,  is  resected  in  the  neighl)orhood  of  the  lachrymal 
bone. 

So  far,  and  this  seems  to  me  of  the  greatest  importance, 
the  entrance  of  large  amounts  of  blood  into  the  nasal  cavity 
and  from  there  through  the  choana  into  the  remainder  of  the 
air  passages  has  been  prevented.  If  it  is  desired  to  prevent 
the  downward  flow  of  blood  during  the  subsequent  removal  of 
the  tumor,  this  can  be  accomplished  by  the  introduction  of  a 
firm  tampon  into  the  naso-pharjmx.  Usually,  however,  at  this 
point  the  patient  is  no  longer  in  deep  narcosis,  so  that  we 
can  with  Qertainty  count  upon  the  presence  of  reflex  swallow- 
ing of  the  blood  and  no  longer  need  fear  its  aspiration.  From 
now  on,  it  is  desirable  to  operate  as  quickly  as  possible.  If  the 
mucosa  at  the  apertura  piriformis  has  not  been  ruptured  dur- 
ing the  upward  reflection  of  the  soft  parts,  a  puncture 
is  made  in  the  lateral  nasal  wall,  at  its  anterior  end, 
near  the  floor,  a  blunt-pointed  knife  of  pair  of  scissors  is  in- 
troduced through  the  opening,  and  the  whole  wall  is  quickly 
excised  and  removed  in  toto.  If  the  tumor  springs  from  the 
middle  meatus  or  the  lower  turbinal,  it  is  removed  for  the 
most  part  with  the  mucosa.  After  the  removal  of  the  medial 
antral  wall,  the  entire  interior  of  the  nose  is  broadly  exposed, 
and  it  is  an  easy  matter  to  cleanse  the  ethmoid  thoroughly  with 
conchotom  and  curette,  and  to  lay  bare  the  anterior  wall  of 
the  sphenoid  cavity  completely  and  resect  it.  For  this  part 
of  the  operation,  the  use  of  artificial  illumination  by  means  of 
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the  head-light  or  reflector  is  very  desirable.  A  view  is  ob- 
tained of  the  naso-pharynx  through  the  choana,  and  tumors  of 
the  pharyngeal  vault  can  easily  be  attacked  and  thoroughly 
removed,  especially  if  the  posterior  part  of  the  septum  is  re- 
sected or  pushed  to  one  side. 

The  survey  of  the  entire  field  of  operation  allows  nothing 
further  to  be  desired,  as  even  entrance  to  the  frontal  sinus  is 
easy  after  the  anterior  ethmoid  cells  have  been  removed.  In 
the  cases  of  extension  of  the  malignant  process  to  the  sinus 
frontalis,  it  is  urgently  recommended  that  the  anterior  wall 
of  this  cavity  be  resected — incision  through  the  eyebrow  and 
retraction  upwards  of  the  soft  part — in  order  to  remove  all 
diseased  tissue. 

After  careful  removal  of  all  suspected  soft  and  bony  parts — 
whereby  care  in  the  region  of  the  lamina  cribrosa  and  lamina 
papyracea  is  demanded  in  order  not  to  injure  the  dura  or  the 
periosteum  of  the  orbit — the  wound  is  tamponed  with  iodo- 
form gauze  and  the  oral  mucosa  sewed.  Applications  of  Bur- 
row's solution  or  boric  acid  solution  are  made  to  the  operated 
side,  and  lavage  of  the  mouth  with  boric  acid  solution.  After 
3-4  days,  the  tampons  are  removed  through  the  meatus,  and 
on  the  4th  or  5th  day,  the  stitches  are  removed.  After  re- 
moval of  the  tampons,  dermatol  and,  later,  boric  acid  are  in- 
sufflated. From  the  10th  day  on,  lavage  with  boric  acid  solu- 
tion by  the  patient,  by  means  of  a  wide,  curved  glass  tube, 
until  the  secretion  ceases.  Covering  of  the  wound  is  ac- 
complished by  granulations  springing  up  from  the  bare  bone, 
which  are  gradually  epidermized  from  the  nose.  It  should  be 
noticed  here,  that  permanent  disturbances  of  the  lachrymal  ap- 
paratus, caused  by  resection  of  the  greater  portion  of  the 
ductus  naso-lachrymalis,  which  occurs  during  removal  of  the 
lateral  nasal  wall,  has  never  been  observed. 

Furthermore,  loss  of  teeth  in  consequence  of  severing  their 
nerves  and  vessels,  never  happens.  However,  it  is  better  not 
to  remove  the  facial  antral  wall  up  to  the  very  bottom  of  the 
alveolus. 

Altogether,  I  have  used  this  method  seven  times  for  extir- 
pation of  tumors  and  twice  have  used  it  with  very  good  results 
for  the  radical  operation  of  very  severe  simultaneous  empyema 
of  the  antrum,  ethmoid  and  sphenoid. 

As  to  the  results  of  the  seven  operations  for  tumors,  I  may 
be  allowed  to  report  briefly  here :  The  first  five  cases  have  al- 
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ready  been  published  in  the  Muensch.  med.  Woch.  (1906 — No. 
20),  and  in  the  Archiv.  fiir  Laryng.  (Vol.  XIX,  part  3). 
Of  these.  Case  2  of  my  first  pubHcation  is  excluded  from  our 
discussion  because  it  was  a  case  of  a  nasopharyngeal  fibroma 
arising  from  the  fissura  pterygopalatina  for  whose  extirpa- 
tion our  operation  is  not  suitable. 

In  Case  1  (Antone  R.,  age  23),  small-cell  sarcoma,  arising 
in  the  ethmoid  labyrinth,  there  appeared,  as  already  stated,  a 
small  recurrence  after  two  months,  which,  since  it  hung  down 
from  the  region  of  the  nasopharynx,  was  removed  with  a 
galvano-cautery  snare.  The  patient,  who  refused  further  treat- 
ment, and  put  himself  in  the  hands  of  quacks,  died  about  a 
year  later,  of  the  disease. 

The  second  patient  (John  D.,  age  41),  large  epithelial  car- 
cinoma, which  sprang  from  the  middle  meatus,  and  had  de- 
stroyed not  only  the  upper  portion  of  the  medial  antral  wall 
and  a  portion  of  the  antral  roof,  but  also  the  greater  portion 
of  the  lamina  papyracea  of  the  ethmoid.  I  was  able  to  pre- 
sent this  patient  a  year  and  a  half  after  the  operation  in  my 
course  for  physicians,  entirely  free  from  recurrence  and  without 
any  symptoms.  Three  months  later,  however,  he  returned  with 
a  recurrence  located  on  the  floor  of  the  nose,  which  was  re- 
moved after  reopening  of  the  oral  opening.  The  course  so 
far  (3  months  after  second  operation)  has  been  favorable. 

In  the  third  case  (Mrs,  Marie  D.,  age  65)  there  was  an  ex- 
tensive endothelioma  which  had  destroyed  the  facial  and 
medial  walls  of  the  antrum  and  completely  filled  the  nose  and 
antrum,  bulging  the  cheek  forward.  Furthermore,  the  bone 
of  the  alveolar  process  was  already  destroyed  in  its  posterior 
half  as  well  as  that  of  the  adjacent  floor  of  the  antrum.  The 
tumor  originated  in  the  middle  ethmoid  cells.  The  case  re- 
sulted in  normal  healing  of  the  operation  wound,  and  so  far, 
one  and  three-quarter  years  later,  there  has  been  no  recur- 
rence. 

Case  4  (Mrs.  Emma  Z.,  age  73),  large,  medullary  carcinoma, 
which  originated  in  the  most  posterior  ethmoid  cells  and  ex- 
tended into  all  the  accessory  cavities  and  through  the  lamina 
cribrosa  into  the  cranial  cavity.  Three  days  after  the  operation, 
she  died  of  meningitis  following  injury  to  the  dura  during 
the  removal  of  the  tumor  from  the  floor  of  the  anterior 
cranial  fossa. 
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Case  5  (Joseph  F.,  age  32),  spindle-cell  sarcoma,  which 
sprang  from  the  lamina  interna  of  the  processus  pterygoideus, 
penetrated  into  the  ethmoid  and  sphenoid  cells  and  filled  the 
left  nasal  cavity  from  its  floor  to  the  lamina  cribrosa  of  the 
ethmoid.  Two  months  later  there  was  a  recurrence,  which 
was  operated  five  months  after  the,  first  operation.  In  spite 
of  thorough  exenteration  of  the  cavities,  with  removal  of  al- 
most the  entire  lower  and  medial  wall  of  the  orbit,  tumor 
masses  soon  reappeared.  Treatment  with  arsenic  and  Roent- 
gen rays  had  no  effect.  As  a  radical  removal  of  the  tumor  was 
no  longer  considered  possible,  treatment  was  limited  to 
palliative  measures,  such  as  the  cautery  snare  and  point. 

Case  6  (Lina  St.,  age  8),  fibrosarcoma  arising  from  the 
lamina  cribrosa  of  the  ethmoid,  pushing  the  septum  strongly 
to  the  other  side  and  entirely  filling  the  left  nasal  cavity.  Here, 
too,  the  tumor  recurred  in  two  months.  At  the  second  opera- 
tion, the  medial  and  lower  walls  of  the  orbit,  with  the  ex- 
ception of  a  spur  on  the  lower  border  of  the  orbit,  were  re- 
sected and  the  greater  part  of  the  posterior  antral  wall  and 
the  posterior  part  of  the  floor  of  the  antrum  were  removed. 
Nevertheless,  after  scarcely  two  months,  tumor  masses  again 
came  down  from  the  nasal  roof.  Strangely  enough,  the  his- 
tologic examination  of  the  tumor  masses  extirpated  at  the 
second  operation  and  that  of  the  second  recurrence  showed 
a  change  in  the  character  of  the  tumor.  Whereas  the  earlier 
examinations  had  resulted  in  the  diagnosis  of  fibrosarcoma, 
the  later  ones  gave  the  picture  of  a  fibroma,  in  places  rich  in 
cells. 

If  the  results  of  the  above  operation  are  examined  as  to 
their  permanency,  it  will  be  seen  that  they  are  not  especially 
brilliant.  Only  one  of  the  six  cases  remains  thus  far  (1^ 
years)  free  from  recurrence.  Furthermore,  in  cases  2  and  6, 
the  course  after  the  second  operation  allows  the  possibility  of 
a  permanent  cure.  Also,  it  must  be  noted  that  in  all  of  our 
patients  the  cases  were  far  advanced  and  by  their  extent, 
their  histologic  characters,  and  their  origins,  made  the  prog- 
nosis very  unfavorable.  I  may  be  permitted  in  this  connec- 
tion to  cite  Kiimmel,  who  wrote  on  malignant  tumors  of  the 
nose  in  the  Handbuch  f.  Laryngologie  and  in  the  Handbuch 
du  praktischen  Chirurgie.  He  says:  "The  prognosis  of  sar- 
coma is  absolutely  dependent  upon  whether  or  not  the  tumor 
can  be  radically  removed.    If  that  is  impossible,  the  prognosis 
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is  entirely  bad.  If  it  is  possible,  the  prognosis  and  results 
vary  widely,  according  to  the  location,  age,  and  histologic 
character  of  the  tumor.  The  worst  prognosis  is  in  the  case  of 
round-cell  sarcoma,  especially  the  small-cell  variety  (Case  1), 
which  are  the  most  suspicious  and  recur  with  greatest  fre- 
quency. The  few  cases  in  the  literature  which  have  been 
followed  for  a  long  time  ended  almost  invariably  in  death,  al- 
though it  was  frequently  possible  to  give  the  patient  relief  for 
a  long  time  by  repeated  operations.  The  spindle-cell  sar- 
comata and  the  fibromata  are  as  a  rule  less  malignant,  yet  the 
writer  had  inoperable  recurrences  of  these  also"  (Cases  5 
and  6). 

In  tumors  arising  from  the  roof  of  the  nasal  cavity,  the 
prognosis  is  very  gjave  on  account  of  the  danger  of  entrance 
into  the  cranial  cavity"  (Case  6). 

"The  tumors  which,  from  any  source  whatever,  have  pene- 
trated into  the  ethmoid  can  scarcely  ever  l>e  removed  by  a 
radical  enough  operation."  This  was  the  case  in  all  of  our 
patients. 

"The  prognosis  of  nasal  carcinoma  (2  and  4)  is  much  worse 
than  of  sarcoma.  Most  cases  in  literature  have,  it  is  true, 
been  operated,  yet  not  one  seems  to  have  had  a  definitely  favor- 
able outcome,  although  in  certain  ones  death  has  been  post- 
poned for  a  long  time  (3^  years,  Schmiegelow)." 

From  these  words  of  Kiimmel  it  is  evident  that  the  prog- 
nosis of  malignant  nasal  tumors,  even  with  the  very  best  of 
preliminary  operations,  is  a  very  poor  one.  I  do  not  need  to 
state  that  I  do  not  expect  any  g^eat  improvement  of  the  prog- 
nosis by  my  method  of  operation.  I  do  believe,  however,  that 
in  this  way  there  can  be  expected  a  diminution  of  the  mortality 
from  the  operation  itself,  independent  of  the  other  advantages, 
which  will  be  noted  at  the  end  of  the  article.  First,  however, 
I  would  like  to  discuss  the  articles  in  regard  to  the  treat- 
ment of  nasal  tumors  which  have  appeared  since  my  publica- 
tion of  two  years  ago. 

Two  cases  of  endothelioma  were  operated  according  to  our 
method,  in  1907,  in  the  Strassburg  Ear  Clinic,  and  have  been 
described  by  .MthofT  in  the  Archiv.  f.  Larying.,  Vol.  XIX.  part 
2.  The  director  of  the  clinic,  Prof.  Manasse,  told  me  that  my 
method  had  given  him  very  good  service,  that  the  view  of  the 
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antrum,  ethmoid  labyrinth  and  sphenoid  sinus  had  been  a  very 
good  one,  and  that  in  this  way  these  cavities  could  be  very  well 
cleaned  out. 

Prof.  Neumayer,  Munich,  operated  an  ethmoidal  sarcoma,  a 
carcinoma  and  a  severe  tuberculosis  of  the  nasal  meatus  by 
our  method  and  was  very  well  satisfied  by  the  view  zvhich  this 
method  gave  of  the  origin  and  extent  of  the  disease  processes. 

In  June,  1907,  Delie  reported  in  the  Jahresversammlung  der 
belgischen  oto-rhino-laryngologschen  Gesellschaft  a  case  of 
carcinoma  of  the  lower  turbinal  which  he  operated  in  almost 
exactly  the  way  I  have  described,  with  the  best  results. 

In  the  Monatschrift  f.  Ohrenheilk.,  1907,  Vol.  IX,  Schoetz 
reported  a  case  of  carcinoma  of  the  antrum,  from  Kiimmel's 
clinic  in  Heidelberg,  where  our  method  of  operation  was  fol- 
lowed. The  patient  could  be  discharged  for  ambulant  treat- 
ment 10  days  after  the  operation.  Schoetz  states  that  "the  good 
cosmetic  results  and  the  quick  cure  would  make  this  method 
the  typical  operation  in  the  future." 

In  the  second  part  of  his  work,  "Zur  Chirurgie  der  Nase," 
published  last  year,  Lowe  published  a  method  of  laying  bare 
the  ethmo-sphenoid  region  from  the  mouth,  to  which  he  came 
independently  of  me.  This  method  almost  completely  corre- 
sponds with  mine,  differing  only  by  the  fact  that  Lowe,  in 
order  to  uncover  the  cells  lying  in  front  of  the  ductus  naso- 
frontalis,  temporarily  reflects  the  lower  part  of  the  nasal  bone 
upwards,  whereas  I  resect  it.  That  the  permanent  removal  of 
the  lower  third  of  the  os  nasi  causes  no  deformity  may  be 
seen  from  this  photograph. 

In  an  article  which  has  recently  appeared  in  the  Archiv. 
fiir  Laryngologie,  UfTenorde,  while  describing  the  methods  of 
operating  on  the  accessory  cavities,  stated  that  my  method  had 
great  advantages  in  tumors  of  the  antrum  and  tuberculosis  of 
the  medial  wall,  whereas  in  affections  of  the  ethmoid,  access 
to  the  anterior  ethmoid  cells  was  very  difficult,  and  even  im- 
possible. This,  however,  is  the  case  only  when  the  soft  parts 
have  not  been  retracted  upwards  sufficiently,  and  the  lower 
part  of  the  nasal  bone  and  the  proc.  nasal,  max.  super,  have 
not  been  removed.  I  admit  that  I  did  not  emphasize  this  part 
of  my  operation  in  my  first  publication,  and  am  convinced  that 


TREATMENT  OP  MALIGNANT  TUMORS  OF   NOSE.  973 

Uffenorde  would  modify  his  opinion  as  to  the  view  of  the 
field  if  he  resected  these  bony  parts,  in  suitable  cases. 

To  you,  however,  who  are  present,  I  hope  to  convince  di- 
rectly by  demonstrating  the  view  of  the  field  of  operation  on  a 
specimen  which  shows  my  method.     (Demonstration.) 

In  conclusion,  I  desire  to  summarize  the  advantages  o{  my 
method  over  the  extensive  preliminary  operations  used  hereto- 
fore. 

I.  My  method  allows  as  well  as  any  nasal,  facial  or  oral 
method  a  wide  and  accessible  laying  bare  of  the  origin  and 
extent  of  tumors  in  the  nose  and  accessory  sinuses.  Accord- 
ingly, it  fulfills  the  condition  of  permitting  the  thorough  ex- 
enteration of  the  tumor. 

II.  There  is  no  cutting  of  the  external  skin,  such  as  u« 
found  in  all  nasal  and  facial  methods.  Since  the  removal  of 
the  bony  portion  causes  no  deformity,  the  cosmetic  result  is 
an  ideal  one. 

III.  The  downward  flow  of  large  quantities  of  blood  is  al- 
most certainly  prevented  by  our  method.  This  makes  it  prefer- 
able to  the  very  bloody  operations  of  Chalot,  Partsch  and 
Kocher,  which,  on  the  other  hand,  have  very  good  cosmetic 
results.  As  a  result  of  the  lessened  danger  of  aspiration  pneu- 
monia, our  method  obviates  the  prophylactic  ligation  of  the 
carotid  and  the  preliminary  tracheotomy.  The  mortality  from 
the  operation  itself  is  very  small. 

IV.  The  after-treatment  is  exceedingly  simple,  the  healing 
usually  normal.  As  a  rule,  the  patient  can  be  discharged  from 
hospital  treatment  in  10-14  days  after  the  operation. 

For  these  reasons,  I  think  I  am  justified  in  warmly  recom- 
mending my  method  for  nasal  tumors,  and  requesting  you  to 
test  it. 


XXXVIII. 

CYSTS,  ABSCESSES,  AND  EDEMA  OF  THE  EPI- 
GLOTTIS.* 

By  Henry  L.  Swain,  M.  D., 

professor  of  otology  and  laryngology  at  yale, 

new  haven. 

Swcllinii;  of  the  epiglottis,  occurring  suddenly  and  independ- 
ently of  any  of  the  more  chronic  and  systemic  conditions,  such 
as  syphilis  and  tuberculosis,  is  apparently  due  to  a  number  of 
causes,  and  three  peculiar  instances  having  come  to  my  notice 
with  this  condition  at  about  the  same  time,  I  was  led  to  give 
the  matter  enough  thought  to  look  over  my  own  records  and 
to  find  out  the  opinions  of  others  as  to  the  origin  and  causa- 
tion of  such  cases.  The  results  of  this  consideration  I  venture 
to  present  to  you  under  the  above  title. 

Two  patients  with  enlargement  of  the  epiglottis  came  to 
me,  in  whom  there  was  a  history  of  previous  attacks  similar 
to  the  one  in  which  I  first  saw  the  patient,  and  each  of  the 
attacks  was  apparently  not  connected  with  any  previous  in- 
flammation of  the  tonsils  or  other  parts  of  the  throat. 

In  1895  I  was  consulted  by  Mr.  L.  C,  46  years  old.  He  had 
had  diflficulty  in  swallowing  for  at  least  two  years.  At  all 
times  there  was  a  sense  of  fullness  in  the  throat.  Frequently 
the  diflficulty  in  swallowing  solids  was  very  great.  Rarely 
until  the  present  time  had  he  had  any  actual  pain.  He  had 
suffered  in  the  past  from  frequent  attacks  of  tonsillitis,  which 
have  presented  no  other  diflficulties  than  is  usually  the  case 
with  tonsillar  infllammations.  Examination  showed  him  to 
have  simple  enlargement  of  both  faucial  tonsils.  In  the 
lower  part  of  the  throat  the  laryngoscope  discovered  a  large 
swelling,  a  little  to  the  right  of  the  median  line,  on  the  lingual 
surface  of  the  epiglottis,  pressing  it  so  far  backward  toward 

•Read  at  the  thirtieth  meeting  of  the    American     Laryngological 
Association  held  in  Montreal,  May  11  to  13,  1908. 
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the  posterior  pharyngeal  wall  as  to  completely  conceal  any 
\  '  .  of  the  interior  of  the  larynx.  The  surface  of  the  swell- 
ing was  retl,  and  it  was  evident  from  appearances  that  we  had 
to  do  with  a  cyst,  which  was  in  a  state  of  inflammation.  Un- 
der simple  local  anesthesia  a  large  slit  was  made  in  the  wall 
of  the  cyst  and  a  ver>-  thick,  gelatinous,  greenish  colored  fluid 
was  evacuated.  The  sac  seemed  to  be  fairly  thick-walled,  but 
on  seeing  the  patient  five  days  later  the  cyst  had,  however, 
so  contracted  that  it  was  impossible  to  get  into  it  again.  My 
idea  had  been  to  cauterize  the  lining  membrane  of  the  sac. 

Nothing  more  was  heard  of  the  patient  until  January,  1896, 
some  three  months  later.  The  sac  had  filled  up  again,  to  a 
small  extent.  Puncture  was  made,  and  a  bead  of  nitrate  of 
silver  on  a  probe  was  passed  down  through  the  opening  into 
the  interior  of  the  sac. 

In  October.  1898,  the  patient  again  presented  himself  with 
a  large  swelling  in  the  same  location,  this  time  weighing  down 
the  epiglottis  to  such  an  extent  that  there  was  considerable 
difficulty  in  breathing,  and  severe  choking  when  liquids  were 
^wallowed  in  larsre  amount.  Considerably  more  pain  and  con- 
stitutional symptoms  were  also  present  at  this  time  than  in 
the  previous  attacks.  A  liberal  slit  was  made  rapidly  into  the 
superior  wall  of  the  .sac.  and  a  large  amount  of  mucus,  with 
more  pus  in  it  than  before,  was  evacuated.  The  collapse  of 
the  sac  was  so  complete,  owing  to  the  gagging  of  the  patient, 
that  it  was  impossible  for  me  to  get  into  the  opening  again 
with  a  probe  in  order  to  cauterize  the  interior.  E.xamination 
a  month  later  showed  no  evidence  of  any  cyst  wall  remaining. 

The  patient  reports  at  the  present  writing  that  he  has  had 
no  trouble  from  a  recurrence  of  any  inflammation  in  the  sac. 
and  he  attributes  his  immunity  for  these  years  to  the  fact  that 
he  had  his  tonsils  cauterized.  As  none  of  his  attacks  of  en- 
largement of  the  C)'st  have  followed  tonsillitis,  directly  or  in- 
directly, I  do  not  take  his  suggestion  seriouslv  a*^  regards  the 
reason  of  his  immunity. 

The  second  case  of  abscess  formation  in  the  epigioitis,  of 
the  recurrent  t\'pe,  and  of  cystic  origin,  occurred  in  a  young 
man.  about  26  years  of  age.  who  was  first  seen  by  me  in  1894. 
He  was  then  recovering  from  what  he  now  supposes  to  have 
been  abscess  in  the  r^on  of  his  epiglottis.  His  history  at 
the  time  of  his  first  appearance  was  that   he   had    had  "an 
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awfully  sore  throat,"  which  he  considered  to  be  quinsy,  that 
it  had  broken  in  the  night,  and,  that  as  he  had  had  two  pre- 
vious attacks  of  it,  one  in  1890  and  one  in  1892,  he  wished 
me  to  advise  him  as  to  some  method  of  relieving  him  of  such 
recurrences  in  the  future.  He  was  then  a  student  in  the  Uni- 
versity, and  I  saw  him  a  number  of  times,  but  as  his  tonsils 
were  not  very  large,  did  nothing  for  him  further  than  the 
ordinary  treatment  for  the  catarrhal  condition  which  existed 
in  his  nose  and  throat.  At  that  time  the  existence  of  a  cyst 
in  his  epiglottic  region  was  not  known  to  us.  He  had  an  in- 
terval of  immunity  of  about  eight  years,  during  which  time 
he  had  so  much  cough  and  bronchial  trouble  that  he  thought 
that  he  was  about  to  become  a  victim  of  tuberculosis,  and 
passed  his  time  in  a  warmer  climate,  being  principally  engaged, 
in  one  way  or  another,  in  business  in  the  southern  states. 

In  1904  he  came  to  me  with  exactly  similar  symptoms  and 
conditions  as  depicted  in  case  1.  A  large  cyst  or  abscess  cavity 
was  found  at  the  base  of  the  epiglottis  a  little  to  the  left  of 
the  center,  which  drove  the  epiglottis  downwards  and  back- 
wards over  the  entrance  to  the  larynx.  He  was  in  the 
greatest  possible  distress  when  he  came  to  me,  having  been 
in  this  condition  for  three  or  four  days,  and  having  sought 
relief  at  the  hands  of  various  physicians,  all  of  whom,  how- 
ever, had  failed  to  use  the  laryngoscope.  Immediate  relief 
was  given  by  puncture  and  evacuation  of  the  cyst,  and  the 
same  glairy,  thick,  yellow  mucus  in  large  mass,  mixed  with 
small  fiocculi  of  pus  was  evacuated,  as  in  case  1.  There  were 
so  much  blood  and  discharge,  that  it  was  impossible  to  do 
anything  toward  further  opening  of  the, sac  or  cauterizing  its 
interior  that  night.  The  patient  failed  to  come  back  until  the 
third  day,  when  the  epiglottis  had  so  righted  itself  and  the 
parts  had  so  shrunken,  that  it  was  impossible  to  get  a  probe 
into  the  opening  as  one  would  have  expected,  had  there  existed 
a  large  cyst  cavity. 

His  description  of  his  feelings  and  symptoms  in  the  three 
previous  attacks  left  but  little  room  to  doubt  that  he  had  had 
a  similar  state  of  affairs,  with  spontaneous  rupture  of  the  sac. 

A  three  year  interval  elapsed,  and  in  August  of  last  year 
he  again  had  a  sudden  attack  of  violent  pain  and  swelling  and 
choking,  following  the  use  of  his  voice  in  a  lecture.  He  had 
had  absolutely  no  previous  inflammation  in  his  throat  nor  anv 
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cold.  He  was  then  in  a  distant  part  of  the  country,  and  the 
\as  opened  by  a  skilled  hand,  and  an  attempt  was  made 
tu  curette  the  interior  of  the  sac,  which  resulted  in  an  enor- 
mous amount  of  swelling  and  discomfort,  and  the  thickening 
went  down  very  slowly,  not  having  entirely  subsided  a  month 
thereafter. 

He  had  another  attack  in  December  last,  coming  on  in  ex- 
actly the  same  way  as  before,  and  it  was  again  opened,  this 
time,  however,  by  simple  incision.  The  sac  collasped  com- 
pletely, and  since  that  time  it  is  impossible  to  see  any  evidence 
other  than  that  of  the  scar,  which  is  situated  at  the  base  of 
the  epiglottis,  entirely  off  from  the  base  of  the  tongue. 

He  reports  that  his  mother  and  two  sisters  have  had  ab- 
scesses in  their  throats,  which  on  two  different  occasions  have 
been  diagnosticated  as  being  somewhere  at  the  root  of  the 
tongue.  None  of  these  patients  was  ever  examined  with  the 
laryngoscope. 

These  two  cases,  it  seems  to  me.  are  to  be  diagnosticated 
carefully  from  those  of  abscess  of  the  lingual  tonsil,  which 
cases  of  lingual  quinsy  are  like  the  faucial  type  in  that  they 
are  more  or  less  peritonsillar  and  do  not  as  a  rule  involve  the 
epiglottis  at  all,  except  as  the  latter  becomes  edematous.  Of 
the  abscesses  in  this  region  which  I  have  seen,  and  which  num- 
ber only  five,  three  were  on  the  left  side  of  the  base  ot  the 
tongue,  just  at  the  entrance  of  the  pyriform  sinus.  At  least 
that  is  the  region  in  which  the  greatest  swelling  occurred  and 
where  I  made  the  incision  to  evacuate  the  contents.  This 
means,  of  course,  just  beyond  the  lymphoid  tissue  of  that  re- 
gion. The  other  two  cases  were  nearly  central,  a  little  to  the 
risrht.  in  the  fossae  glossoepiglotticae.  at  the  root  of  the  tongue. 
These  five  cases  were  all  subsequent  to  well  developed  acute 
follicular  inflammation  of  the  lingual  tonsil.  The  two  cystic 
cases,  first  mentioned,  were  so  situated  as  to  be  clearly  of 
epiglottic  origin.  The  fact  of  the  recurrences  and  the  char- 
acter of  the  contents  in  both  cases,  not  being  simply  pus,  but 
thick,  glairy,  greenish  mucus,  have  led  me  to  the  conclusion 
that  they  must  be  cysts  of  the  branchial  cleft  type.  I  am  more 
impressed  that  this  is  the  explanation,  because  of  the  charac- 
ter of  the  matter  contained  in  the  cysts  which  was  exactly 
similar  to  that  which  I  once  saw  in  a  recurring  cyst  which 
opened  externally  in  the  neck  in  the  thyrohyoid  space. 
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This  was  a  most  interesting  case  of  this  type,  and  was  where 
we  could  study  it  more  carefully  than  when  occurring  within 
the  throat.  It  was  in  a  girl  of  about  20  years.  When  I  first 
saw  the  patient  it  had  been  opened  frequently,  evacuated,  and 
washed  out  with  various  solutions,  all  to  no  effect,  for  in  a 
shorter  or  longer  time,  the  secreting  mucous  membrane  not 
being  destroyed,  it  would  again  fill  up.  When  I  opened  and 
carefully  probed  the  cavity,  it  went  down  to  within  so  short 
a  distance  of  the  interior  of  the  larynx  that  the  separating 
membrane  was  apparently  as  thin  as  thin  note  paper.  That 
this  was  the  case  was  definitely  demonstrated  when  a  surgeon, 
rather  against  the  advice  of  the  laryngologist,  attempted  to 
dissect  the  sac  out  under  general  anesthesia.  Notwithstand- 
ing that  the  membrane  was  well  defined,  it  was  impossible  to 
loosen  and  remove  it  over  a  circular  area  of  about  3/16  of  an 
inch  in  diameter  because  of  the  fear  of  producing  a  fistula  by 
opening  into  the  interior  of  the  larynx  at  the  base  of  the  epi- 
glottis. The  unremoved  area  of  mucous  membrane  was 
lightly  touched  with  a  pure  stick  of  silver  nitrate,  and  the 
edges  of  the  wound  sewed  up.  For  some  years  there  was  no 
return,  and  the  case  has  passed  entirely  from  my  knowledge. 

As  is  well  known  to  all,  in  the  depths  of  the  branchial  clefts 
of  the  embryo,  the  epiblast  and  hypoblast,  as  seen  in  serial 
section  under  the  microscope,  are  separated  by  the  merest  net- 
work of  a  single  layer  of  intervening  fibres.  Whether  the  in- 
clusion cyst  comes  on  the  one  side  of  this  partition  or  on  the 
other  is  probably  purely  accidental,  but  when,  after  the  habit 
of  these  cysts,  after  years  of  quiescence  something  starts  them 
to  secretion,  in  the  one  instance  it  will  be  external  and  in  the 
other  at  the  base  of  the  epiglottis.  The  clinical  phenomenon  is 
the  same  in  both  cases.  Dermoid  cysts  and  supernumerary 
thyroid  glands  are  also  recorded  as  occurring  in  the  region 
which  we  have  under  consideration,  so  that  our  cases  of  bran- 
chial cysts  fit  in  with  the  universal  experience.  How  small 
these  cysts  may  have  been  in  the  quiescent  period  one  does 
not  know.  When  inflammation  starts,  as  in  the  two  cases 
which  I  report,  the  sac  becomes  as  large  as  a  small  English 
walnut.  It  should  be  remembered  that  on  several  occasions 
in  both  cases  the  attack  came  on  suddenly  and  a  large  amount 
of  pus  was  evacuated,  making  it  appear  that  the  infection 
had  taken  place  in  an  already  large  cystic  cavity.    In  these  in- 
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■«Uiiiccs  there  seemed  to  have  been  no  previous  inflammation 
in  the  throat,  at  least  none  of  which  the  patient  was  conscious 
until  the  feeling  of  discomfort  resulting  from  the  swelling  of 
the  cyst  and  the  distortion  of  the  epiglottis  came  to  pass. 

The  foregoing  explanation  for  these  cases  seems  to  be  fairly 
clear,  and  the  indications  for  treatment  are  evident  and  plain, 
the  only  trouble  being  in  the  difficulty  of  destroying  the  lin- 
ing membrane  of  the  sac  at  the  time  of  the  first  incision. 

During  the  last  year  three  patients  with  simple,  what  mig^t 
be  called,  "idiopathic."  edema  of  the  epiglottis  came  to  my 
attention,  which  also  were  not  connected  with  previous  in- 
flammatory action  in  the  tonsils  or  throat.  Two  ended  with 
distinct  abscess  of  the  epiglottis,  and  the  third,  between  a 
morning  and  an  evening  visit  was  so  much  improved,  during 
a  nap  which  the  patient  had  taken  in  the  middle  of  the  after- 
noon, as  to  lead  one  to  the  only  probable  supposition  that  per- 
haps also  here  a  small  abscess  had  broken.  The  histories  arc 
very  briefly  as  follows : 

A  student  of  the  University  came  in  to  me  one  evening 
complaining  of  a  swollen  and  tight  feeling  in  the  lower  part 
of  his  throat,  with  difficulty  in  swallowing.  It  had  come  on 
during  the  last  two  days,  being  very  much  worse  today.  He 
had  had  no  previous  sore  throat  or  cold.  Examination  of  his 
throat  showed  the  left  side  of  his  pharynx  somewhat  con- 
gested, no  active  tonsillitis  in  evidence,  but  an  enormously 
swollen  epiglottis  with  a  greater  prominence  on  the  right 
half,  on  its  lingual  side.  As  there  was  no  marked  swelling  of 
the  aryepiglottic  fold  or  the  ar\'tenoid  cartilages,  the  condition 
did  not  seem  to  me  to  be  urgent  and  I  did  not  make  any 
punctures,  simply  spraying  the  throat  and  ordering  a  steam 
atomizer,  with  Seller  tablet  solution,  and  adrenalin  every 
two  hours  through  the  night.  He  came  next  day  with  a  dis- 
tinct white  point  on  the  more  swollen  right  side  of  his  epi- 
glottis, which  on  puncture  developed  a  cavity  as  large  as  an 
orange  seed.  This  evacuated  itself,  with  complete  collapse  of 
the  walls.  The  swelling  promptly  went  down  in  two  or  three 
days,  and  he  made  an  uninterrupted  recovery. 

This  case  was  scarcely  off  my  hands  when  I  was  called  to 
treat  an  elderly  woman  whom  I  had  known  professionally  for 
a  good  many  years.  T  had  seen  her  throat  at  various  times. 
aii<l    had    been    particularly    conversant    with    the    base    of 
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the  tongue,  for  she  had  had  enlargement  of  the  lingual 
tonsil  which  frequently  j)roduced  cough.  She  sent  for  me 
one  day  with  the  statement  that  she  had  a  sore  throat 
in  a  different  position  than  ever  before,  and  that  it  was  ex- 
ceedingly distressing  to  her,  and  that  she  had  a  queer  suffocat- 
ing feeling  that  was  very  disturbing.  Examination  showed  an 
epiglottis  very  similar  to  the  one  I  had  seen  a  few  days  be- 
fore with  the  exception  that  there  was  more  swelling  on  the 
left  side  than  on  the  right,  and  that  the  aryepiglottic  fold 
around  to  the  arytenoid  was  very  considerably  swollen.  Here 
the  indications  were  certainly  for  more  active  treatment,  and 
paying  but  little  attention  to  the  epiglottis,  I  punctured  the 
aryepiglottic  fold,  and  was  gratified  to  find  that  in  a  few  hours 
the  swelling  went  down  in  response  to  the  puncture  and  the 
steam  atomizer,  used  as  in  the  other  case.  The  next  day  a 
white  point  was  seen  upon  the  most  swollen  portion  of  the- 
epiglottis,  and  on  the  following  day  it  was  punctured,  with 
the  evacuation  of  a  considerable  amount  of  pus,  with  a  quick 
subsidence  of  the  symptoms.  In  this  instance  I  was  able  to 
put  a  pledget  of  cotton  dipped  in  strong  carbolic  acid  directly 
into  the  cavity  itself.  There  had  been  to  my  certain  knowledge 
in  this  patient,  as  I  had  seen  her  within  a  few  days  of  the 
time  she  called  me  to  the  house,  no  active  inflammation  in  the 
throat  such  as  one  would  usually  expect  to  find  in  an  edema 
case. 

At  a  time  not  very  distant  from  these  two  cases,  I  was 
called  suddenly  in  the  night  to  a  patient  who,  being  a  phy- 
sician, diagnosticated  his  own  case.  He  said  he  believed  he 
was  having  edema  of  the  glottis.  He  had  been  having  lepto- 
thrix  of  both  tonsils,  and  had  had  considerable  irritation  in 
this  region  from  the  foreign  organism.  During  the  twenty- 
four  hours  previous  to  his  calling  me  his  throat  had  been  a 
little  sorer  than  usual  and  a  different  sort  of  soreness  than 
he  had  been  having  during  any  of  the  time.  I  found  a  well- 
swollen  epiglottis,  with  the  aryepiglottic  fold  on  the  left  side 
also  markedly  swollen  back  on  the  arytenoid  itself.  The 
swelling  was  of  the  very  baggy  type  on  the  epiglottis,  but 
not  so  deeper  down,  so  that  I  felt  no  alarm  that  the  patient 
would  immediately  be  troubled  for  breath,  but  nevertheless, 
I  made  multipuncture  and  started  the  steam  atomizer.  The 
patient  was  very  uncomfortable  and  had  a  good  deal  of  pain 
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and  trouble  during  that  entire  day.  The  next  morning  the 
swelling  had  gone  over  decidely  on  to  the  other  aryepiglottic 
fold.  No  evidence  of  any  pointing  as  of  abscess  in  the  epi- 
glottis was  seen  although  it  remained  distinctly  swollen.  From 
the  morning  of  the  second  day  the  patient  began  to  take  mod- 
erate doses  of  salicylic  acid  and  oil  of  wintergreen.  He  had 
a  nap  in  the  afternoon,  from  which  he  awoke  very  much  re- 
lieved, and  to  my  great  surprise,  when  I  examined  him,  the 
swelling  had  disappeared  by  more  than  half  in  all  the  parts 
that  were  affected,  and  I  have  felt  fairly  positive  that  there 
must  have  been  some  small  abscess  which  had  ruptured,  which 
had  been  so  situated  that  I  was  unable  to  see  it. 

The  explanation  of  the  first  two  cases  in  this  group  was 
rather  difficult.  The  third  and  last  may  be  said  to  be  due  to 
the  leptothrix  of  the  tonsils  or  to  the  gout,  owing  to  the  sud- 
den improvement  after  taking  the  salicylates.  The  simplest 
explanation  to  give  of  the  phenomena  in  the  first  twd  cases 
is  that  we  had  perichondritis  with  edema  and  the  formation 
of  a  focus  of  pus.  In  both,  the  pus  formation  was  spontaneous 
and  not  the  result  of  any  infected  wound  of  the  particular 
region  where  the  abscess  occurred,  for  no  punctures  were 
made  in  that  area. 

Concerning  the  probability  of  such  a  perichondritis,  I  was 
interested  to  run  through  such  literature  as  I  happened  to 
have  at  hand,  with  the  following  results:  D.  Braden  Kyle 
speaks  of  an  acute  epiglottiditis  as  occurring,  and  that  it 
might  sometimes  be  of  a  malarial  or  miasmatic  origin.  This 
last  was  referred  to  by  several  other  authors,  among  them 
liting  Shurley  of  Detroit,  and  at  considerable  length  by  Arnold 
of  San  Francisco,  in  Burnett's  first  System.  Newcomb,  in  the 
textbook,  "Burnett,  Ingals  and  Newcomb,"  speaks  of  ab- 
scesses probably  occurring  but  very  rarely.  Casselberry,  in 
Buck's  Handbook,  appears  to  have  seen  just  such  cases  as 
those  described  in  this  last  group,  mentioning  very  similar 
conditions.  When  the  abscess  occurs  on  the  lingual  side  of 
the  epiglottis,  he  speaks  of  the  inflamed  condition  as  causing 
much  dyspnea,  but  no  great  amount  of  dysphagia.  Morell 
Mackenzie,  who  saw  about  everv'thing  that  was  ever  observed, 
mentions  abscess  of  the  epiglottis  as  sometimes  occurring. 

Some  of  these  authors  speak  of  the  matter  under  the  gen- 
eral head  of  perichondritis  of  the  cartilages  of  the  larynx  : 
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others  under  the  head  of  affections  of  the  epiglottis.  Lennox- 
Browne  said  he  had  never  seen  a  case  of  pure  and  simple 
perichondritis  of  the  epiglottis,  and  mentions  the  fact  that 
the  fibroelastic  cartilage  with  no  very  well  developed  peri- 
chondrium is  not  such  as  would  be  conducive  to  the  produc- 
tion of  perichondritis. 

Unless  we  arbitrarily  presuppose  that  a  quiescent  cyst  was 
present  in  these  two  cases  of  pure  abscess  formation,  and  that 
the  condition  resulted  in  edema  and  pus  formation,  we  are 
obliged  to  come  back  to  one  or  two  suppositions  as  regards 
their  formation;  either  a  perichondritis  or  an  epiglottiditis. 
Neither  of  these  two  patients  had  ever  had  an  attack  of  sore 
throat  which  could  possibly  be  construed  as  being  the  same 
as  the  one  described,  and  the  existence  of  old  branchial  cysts 
cannot  be  considered. 

Incidentally,  a  small  retention  cyst  from  the  stopping  of 
some  mucous  gland  could  be  the  origin  of  the  trouble  as  we 
so  often  see  it  in  an  anatomically  similarly  constructed  part 
of  the  body,  viz.,  the  eyelid,  when  a  stye  forms.  In  stye- 
formation  we  often  have  a  simple  Meibomian  cyst  existing 
for  a  long  time  previous  to  infection,  and  then  we  have  what 
is  usually  called  the  stye,  with  the  formation  of  pus  following 
the  infection.  The  analogy  is  very  good  here,  and  I  have  never 
seen  a  case  of  chondritis  of  the  lid  except  from  infection 
after  an  injury  or  infection  of  these  cysts.  It  would  only  re- 
main, then,  to  know  how  often  these'  simple  retention  cysts 
of  small  diameter  occur  to  make  the  picture  complete.  These, 
however,  have  never  been  reported.  I  have  looked  rather 
diligently  for  them  since  the  idea  occurred  to  me,  and  I  hav€ 
not  found  them  as  yet,  but  these  edema  cases  with  abscess 
are  also  very  rare,  these  three  being  the  only  ones  I  have 
ever  seen  in  twenty-three  years'  experience.  So  that  we  may 
very  reasonably  assume  that  one  would  not  often  find  the 
stopped-up  mucous  glands  which  we  are  supposing  to  exist 
as  a  preliminary  to  the  formation  of  abscess.  Furthermore, 
racemose  mucous  glands  are  not  numerous  on  the  lingual  sur- 
face of  the  epiglottis.  Not  giving  credence  to  this  explanation, 
we  are  driven  back  to  the  condition  of  idiopathic  inflammation 
of  the  epiglottis,  a  very  difficult  thing  to  understand  in  these 
cases  where  no  previous  inflammation  has  existed,  and  yet  is 
the  one  adopted  by  numerous  writers.    Rallengcr  in  his  recent 
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IwM.k  iiiNc-  a  >«.}j:irate  headinjj,  ■'Acute  infectious  epiglottitis." 
giving  Thcisen  credit  for  the  term.  The  lattcr's  admirable 
paper  had  escaped  us.  Both  these  observers  would  evidently 
class  such  cases  as  the  three  under  consideration  in  this  group. 

These  three  cases  also  diflfer  very  markedly  in  my  observa- 
tion from  certain  others  where  the  edema  for  example,  follows 
a  simple  tonsillitis.  Difficulty  in  swallowing  is  the  first  symp- 
tom. Take  for  example  a  certain  student  in  whom,  following 
the  mumps  with  a  sore  throat,  there  (leveIoi)ed  a  very  marked 
swelling  and  edema  of  the  left  arytenoid  and  aryepiglottic 
fold.  The  edema  was  of  the  baggy  type,  and  fell  over  into 
the  larynx  on  inspiration  so  that  it  entirely  covered  over  the 
false  and  true  vocal  cords.  Multiple  puncture  and  the  steam 
atomizer  again  proved  of  the  utmost  relief  and  speedily  re- 
duced the  swelling  on  this  side,  but  the  next  day  it  appeared 
on  the  other,  and  remained  there  with  the  greatest  persistence 
and  in  very  threatening  amount  for  two  whole  days,  when  it 
yielded  to  treatment  and  promptly  recovered. 

I  have  had  a  similar  experience  in  perhaps  ten  other  cases 
where  the  edema  followed  previous  inflammation  in  other 
parts  of  the  throat  and  was  not  associated  with  any  real  peri- 
chondritis of  the  adjoining  cartilages  or  inflammation  of  the 
cricoar>'tenoid  joint.  In  every  case  it  did  not  affect  the  oppo- 
site side,  as  in  the  instance  related,  but  usually  did,  although 
only  once  were  both  sides  simultaneously  attacked.  In  these 
cases  we  have  apparently  a  simple  inflammatory  affection  of 
the  mucous  membrane  with  edema,  exactly  as  we  see  it  some- 
times in  the  uvula  and  soft  palate,  with  no  false  membrane 
and  no  other  manifestations. 

At  Dresent  writing  there  seems  to  Ik*  grxxl  explanation  for 
this  phenomena,  or  for  the  spreading  and  more  or  less  self- 
limitation  of  the  inflammation.  I  have  thought  that  in  most 
of  these  fugacious  cases  there  was  some  connection  with  the 
grippe,  but  was  only  twice  able  to  positively  connect  the  two. 
Three  of  the  ten  were  certainly  at  a  time  of  the  year  when 
grippe  was  neither  prevalent  nor  at  all  probable. 

No  abscess  formation  in  the  arytenoid  region  has  been 
noticed  in  my  cases,  except  in  that  form  of  genuine  perichon- 
dritis which  follows  severe  scarlet  or  typhoid  fever.  In  one 
instance  of  t>'phoid  perichondritis  there  resulted  the  exfolia- 
tion of  a  small  piece  of  an  arytenoid  cartilage,  and  in  another 
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the  whole  cricoid  was  involved  and  became  necrotic.  The 
one  case  caused  complete  immobility  of  one  arytenoid,  with 
fixation  of  it  near  the  median  line.  The  other  case  produced 
the  same  fixation  in  the  median  line  of  both  chords  as  might 
have  resulted  from  a  pure  and  simple  paralysis  of  the  crico- 
arytenoideus  posticus  muscles.  Both  cords  being  in  the  median 
position,  it  was  necessary  to  do  an  immediate  tracheotomy. 
These  cases  belong  to  a  very  different  group  from  the  fuga- 
cious type,  which  latter,  while  they  may  be  exceedingly  threat- 
ening at  the  time,  seldom  leave  any  complications.  One  has 
to  act  quickly  and  rapidly  in  the  premises,  but  the  ultimate  out- 
come is  good.  Also  we  have  to  distinguish  again  edema  of 
the  glottis  as  it  occurs  as  a  result  of  some  systemic  condition 
such  as  disease  of  the  kidney  or  pupura  hemorrhagica. 

I  have  seen  one  such  case  of  what  one  might  call  general 
edema  of  the  glottis  such  as  is  shown  in  Gruenwald's  Atlas 
as  published  by  Saunders.  This  edema  involved,  as  is  shown 
in  the  picture,  not  only  epiglottis  and  glottis  and  the  interior 
of  the  larynx,  but  also  the  upper  part  of  the  trachea.  In  the 
case  shown,  as  in  my  own,  no  operation  was  of  any  avail. 

To  recapitulate,  then,  we  certainly  have  several  distinct 
types  of  inflammation ;  the  branchial  cysts,  with  recurrent  en- 
largement, edema  of  the  epiglottis  with  abscess  formation  due 
perhaps  to  small  inclusion  glandular  cysts  or  to  be  classed 
as  acute  infectious  epiglottiditis,  and  then  the  fugitive  edema 
of  the  simple  or  local  type  following  inflammation  in  the 
throat,  which  latter  is  not  to  be  confused  with  the  two  types 
which  result  from  pure  perichondritis,  as  after  typhoid  fever, 
and  from  the  firm  swelling  with  slight  edema  with  which  we 
are  all  so  familiar  as  it  occurs  in  tuberculosis  and  syphilis, 
these  are  all  to  be  distinguished  from  the  general  edema  re- 
sulting from  systemic  causes  and  burns  or  other  traumata. 
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SOME  INTERESTING  CASES  OF  DISEASES  OF  THE 
ALVEOLAR  PROCESS. 

By  W.  H.  Hask'in,  M.  D.. 

NEW  YORK. 

Scarcely  a  day  passes  in  the  practice  of  our  special  work 
that  each  of  us  does  not  see  new  patients,  each  presentinij 
some  point  of  interest,  hut  I  think  that  the  following  are  a 
bit  out  of  the  nose  and  throat  area,  as  ordinarily  practiced  by 
us,  and  may  prove  interesting. 

They  were  all  referred  to  me  for  treatment  by  tljeir  dentists, 
who  had  been  students  of  mine  at  the  College  of  Oral  and 
Dental  Surgery.  The  question  arises  whether  we  should  not 
enlarge  our  sphere  of  usefulness  and  g^ve  these  sufferers  the 
benefit  of  trained  surgical  skill  rather  than  allow  them  lo 
remain  in  the  hands  of  their  family  dentist  who,  generally 
speaking,  is  not  properly  qualified  to  take  care  of  them. 

The  results  to  the  patients  in  the  following  cases  were 
all  most  beneficial,  but  I  feel  that  the  chief  good  has  been 
derived  from  the  practical  demonstration  to  their  dentists 
of  the  foolhardiness  of  attempting  to  treat  these  cases 
through  the  root  canals  in  some,  of  not  resorting  to  surgical 
methods  in  all.  and  of  the  results  of  not  being  honest  with 
them  when  extracting.  I  will  give  brief  histories  of  twelve 
cases  that  have  been  treated  by  me,  some  of  which  resem- 
ble those  reported  by  Dr.  Robt.  Levy,  before  the  1907 
meeting  of  the  American  R.  L.  &  O.  Society  in  his  paper 
on  "Tuberculosis  of  the  Mouth." 

C.^SE  I :  Miss  B.  A.,  age  25,  a  teacher,  was  brought  to  me 
by  Dr.  Mayer,  on  May  loth.  1907.  Her  general  health  was 
always  good.  Four  years  before  the  lower  left  first  molar  had 
been  filled  with  amalgam,  the  root  canals  being  devitalized  and 
filled.  Since  then  she  had  never  suffered  any  pain,  but  four 
months  ago  she  noticed  a  gum  boil  pointing  just  below  the 
gingival  margin  on  the  labial  surface  of  the  alveolar  process, 
which  broke  of  itself  and  did  not  cause  any  pain.  This  re- 
curred several  times  until  one  month  ago  when  she  called  upon 
Dr.  Maver.    He  removed  all  the  root  canal  fillings  and  found 
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that  one  of  them  communicated  with  the  fistulous  tract  and 
then  brought  her  to  me.  With  a  probe  I  found  a  large  cavity 
in  the  process  and  evidence  of  carious  bone.  Under  sub- 
periosteal injection  of  a  one  per  cent  solution  of  cocain  and 
1 :2000  solution  of  adrenalin  chlorid  I  uncovered  the  bone  at 
the  fistula  and  removed  all  carious  bone,  completely  exposing 
the  two  labial  roots  which  were  found  surrounded  by  granula- 
tions. The  cavity  was  then  packed  tightly  with  iodoform 
gauze,  and  Dr.  Mayer  was  instructed  to  carefully  fill  the 
canals  to  their  apices  which  were  visible.  He  then  took  charge 
of  the  case  and  has  reported  an  excellent  result,  the  wound 
having  filled  in  well,  leaving  only  a  slight  depression. 

Case  n :  S.  J.  B.,  age  29,  a  lawyer,  was  brought  by  Dr. 
B.  B.  Machat  on  April  10th,  1907.  The  family  history  was 
tubercular,  and  the  patient  looked  as  though  he  also  was  a 
victim  of  that  dread  disease,  being  very  thin  and  pale,  appear- 
ing decidedly  septic.  For  two  years  he  had  suffered  with  re- 
curring attacks  of  pain,  swelling  and  offensive  discharge  from 
the  left  upper  alveolus  over  the  canine  socket,  this  tooth  having 
been  removed  after  an  acute  abscess  about  three  years  before. 
Dr.  M.  noticed  a  fistulous  tract  and  treated  it  with  syringing, 
but  as  it  did  not  improve  he  brought  the  patient  to  me.  A 
probe  revealed  a  deep  fistulous  tract,  full  of  granulations  and 
areas  of  carious  bone  extending  in  several  directions.  On 
April  11th  I  operated  upon  the  patient  at  the  Manhattan  Eye 
and  Ear  Hospital,  under  ether  anesthesia.  Here  I  found  very 
extensive  destruction,  the  caries  reaching  the  floor  of  the 
nose  and  antrum  and  involving  the  whole  thickness  of  the 
alveolus  for  at  least  three-quarters  of  an  inch,  necessitating 
the  removal  of  the  bicuspid.  As  there  was  no  trouble  in  the 
antrum  I  carefully  avoided  opening  into  it.  The  wound  was 
packed  with  iodoform  gauze,  as  usual,  it  being  allowed  to 
remain  for  two  days.  After  the  second  dressing  I  s?nt  him  to 
Dr.  Machat  for  further  treatment.  December  14th,  1907,  the 
doctor  reported  that  the  wound  had  healed  rapidly,  that  the 
patient's  general  health  had  improved  greatly  and  that  a 
special  bridge  covered  the  depression  in  the  alveolus. 

Case  hi  :  Mrs.  M.  F.,  age  59,  was  referred  to  me  by  Dr. 
A.  Tepper,  for  severe  pain  in  the  upper  jaw  of  many  years' 
duration.  Twelve  years  before  she  had  had  four  teeth  re- 
moved by  a  Dr.  Koontz,  the  other  twenty-eight  having  been 
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removed  twenty  years  ago,  when  she  resided  in  Germany, 
although  her  husband  declared  that  they  were  sound.  Until 
one  year  ago  she  had  been  comparatively  free  from  pain,  but 
since  then  it  had  been  almost  intolerable  and  had  caused  her 
to  lose  much  flesh,  and  her  husband  feared  insanity  from  the 
insomnia.  Examination  of  the  mouth  revealed  a  minute  fistu- 
lous opening  over  the  left  lateral  incisor  socket  which  led 
into  an  extensive  pocket  with  evidence  of  caries,  and  the  whole 
alveolar  process  was  much  thickened  in  that  region.  Under 
cocain  and  adrenalin  anesthesia  I  uncovered  the  fistulous  area 
and  removed  considerable  carious  bone.  Here,  however,  I 
found  the  edge  of  a  tooth  and  immediately  took  her  to  Dr. 
Hasbrouck,  who  succeeded  in  extracting  a  perfect,  unerupted 
incisor  tooth,  which  must  have  extended  into  the  nasal  process, 
it  being  three-quarters  of  an  inch  long.  Octoljer  20th.  1905, 
the  patient  reported  by  letter  that  all  her  distress  had  dis- 
appeared and  that  she  was  able  to  wear  her  plate  with  perfect 
comfort.  This  case,  presenting  an  unerupted  tooth  at  the  fifty- 
ninth  year.  was.  to  me,  a  most  interesting  case  and  would 
easily  have  been  diagnosed  had  the  x-ray  been  used. 

Case  iv:  Mrs.  M.  H.,  age  35,  was  brought  to  me  on 
November  1st.  1904.  by  Dr.  S.  Goldstein.  The  patient  was 
very  anemic,  thin  and  septic  in  appearance  and  gave  a  family 
history  of  tuberculosis,  although  she  had  no  symptoms  of  the 
disease  in  her  own  lungs.  Two  years  l>efore  the  upper  right 
first  molar  was  destroyed  by  caries  leaving  the  roots.  Since 
then  she  had  always  had  more  or  less  trouble,  but  never  much 
pain  until  two  months  ago  when  a  doctor  lanced  a  painless 
gimi  \)o''\.  Since  then  the  face  had  been  swollen  and  there  had 
been  a  constant  discharge  of  foul  smelling  pus  in  the  mouth. 
On  t  on  I  found  the  whole  side  of  the  face  swollen 

and  <  >,  the  right  superior  alveolus  badly  diseased,  full 

of  roots  aftid  discharging  pus  from  just  above  the  gingival 
border  of  the  first  molar  root  where  it  had  been  lanced.  A 
probe  revealed  caries  in  the  fistula  and  around  the  roots  of 
several  of  the  teeth.  I'nder  hvpodermic  injection  of  cocain 
and  adrenalin  I  removed  all  the  roots  and  found  a  large  open- 
ing into  the  antrum  at  the  first  molar  socket,  surrounded  by 
carious  bone  and  granulation  tissue.  There  were  three  dis- 
tinct areas  of  caries  at  other  points,  all  of  which  were  thorough- 
Iv  cur<  tied     \fter  removing  the  caries  around  the  antral  fistula 
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I  could  introduce  my  finger  into  the  cavity,  and  finding  it  free 
of  granulations  I  did  nothing  with  it,  but  packed  the  three 
carious  areas  and  the  antrum  with  iodoform  gauze.  I  treated 
the  patient  for  two  weeks  and  then,  all  swelling  having  dis- 
appeared and  there  being  no  discharge  from  the  antrum,  I 
returned  the  patient  to  Dr.  Goldstein,  with  an  antral  drainage 
tube  held  in  place  by  the  packing.  Dr.  G.  reported  at  intervals 
for  three  months,  at  the  end  of  which  time  the  patient  was 
entirely  well  and  was  wearing  a  full  uppver  indenture  with 
much  comfort. 

Case  v:  A.  M.,  male,  age  46,  was  brought  to  me  by  Dr. 
W.  H.  de  Groot  on  April  11th,  1906.  The  patient  had  been 
suflfering  intense  pain  for  over  a  month  and  had  had  his  right 
upper  bicuspid  and  first  molar  extracted  for  relief,  but  without 
benefit.  He  then  changed  his  dentist,  and  Dr.  de  Groot  im- 
mediately brought  him  to  me  for  consultation.  The  patient 
gave  a  history  of  a  long  standing  point  of  discharge  over  the 
right  upper  bicuspid,  but  had  had  no  pain  until  a  month  ago. 
At  that  time  the  cheek  became  swollen  and  he  had  intense 
pain  which  was  supposed  to  be  .due  to  ulceration  of  the  root 
of  the  bicuspid,  and  it  was  extracted  but  gave  no  relief.  The 
first  molar  was  then  extracted,  but  again  gave  no  relief.  On 
examination  I  found  the  sockets  of  the  two  teeth  filled  with 
granulations,  extensive  caries  and  a  large  opening  into  the 
antrum  through  the  molar  socket.  After  removing  all  the 
diseased  tissue,  as  I  supposed,  the  antrum  was  packed  with 
iodoform  gauze.  Much  to  my  surprise,  the  pain  was  not 
relieved,  although  the  wound  was  clean  and  began  to  heal 
nicely.  At  the  end  of  a  week  I  sent  the  patient  to  Dr.  Sinclair 
Tousey,  who  made  an  x-ray  negative  of  the  alveolus  for  me. 
which  disclosed,  very  beautifully,  a  pus  sac  involving  the 
inner  root  of  the  second  molar  on  the  posterior  border  of  the 
wound-  This  was  easily  reached,  and  on  being  opened  and 
curetted  gave  instand  relief.  I  had  Dr.  de  Groot  extract  the 
pulp  from  that  root  and  fill  it.  On  June  4th,  1906,  he  reported 
the  patient  well,  except  for  a  very  small  opening  into  the  an- 
trum, which  was  closed  by  a  close-fitting  bridge.  As  there 
was  no  discharge  or  inconvenience  caused  by  its  presence  I 
recommended  leaving  it  alone. 

C.\SR  VI.  F.  A.  S.,  male,  age  51,  a  resident  of  Syracuse, 
was  referred  to  me  by  Dr.  Demarest.     He  gave  a  history  of 
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toothache,  followed  by  a  gum  boil,  three  months  before  and 
persi>tcnt  pain  ever  since  with  a  very  offensive  purulent  dis- 
charge from  the  left  nares.  In  July  he  had  had  his  antrum 
punctured  through  the  alveolus  and  had  been  compelled  to 
wash  it  daily  to  overcome  the  offensive  discharge.  On  ex- 
amination I  found  the  alveolar  opening  surrounded  by  g^nu- 
lations  and  carious  bone,  and  advised  operation,  but  as  he 
wished  to  return  to  his  home  in  Syracuse  I  referred  him  to 
Dr.  Ilalstead  and  have  not  heard  from  him  again.  This  was 
undoubtedly  an  antrum  suppuration  prolonged  by  the  carious 
bone  at  the  alveolar  opening,  and  would  have  been  easily 
cured  by  its  thorough  removal  of  the  caries. 

Case  vil  J.  B.,  male,  age  46,  a  blacksmith  and  a  resident 
of  Sidney,  N.  Y..  was  brought  to  me  by  his  dentist.  Dr.  A.  P. 
Clarke,  on  October  23rd,  1904.  Nine  months  before  he  had 
had  the  left  lower  second  molar  extracted,  although  it  was 
sound,  to  try  and  obtain  relief  from  pain  apparently  located 
at  that  point  (the  first  molar  had  been  extracted  some  months 
before  that).  Following  this  the  cheek  became  swollen,  and 
he  had  had  a  partial  fac'al  paralysis  for  a  few  months.  Some 
time  later  a  swelling  appeared  under  the  lower  jaw.  which 
broke  under  the  tongue  and  gave  no  further  trouble.  Ever 
since  then  there  had  been  a  hard,  painful  mass  on  the  jaw, 
which  at  times  discharged  pus  and  was  gradually  increasing 
in  size.  The  pain  had  grown  more  and  more  intense,  causing 
loss  of  sleep  and  much  interference  with  mastication.  On 
examination  I  found  a  very  hard  tumor,  about  the  size  of  a 
large  hazel  nut,  with  a  minute  fistulous  tract  leading  down 
to  exposed  carious  bone,  and  I  advised  operation.  He  was 
anxious  to  return  home  and  insisted  upon  immediate  action, 
so  under  hypodermic  of  cocain  and  adrenalin  I  uncovered  the 
mass,  which  appeared  to  be  a  dense  osteoma,  and  removed  it 
with  chisel  and  bur.  .Xs-  I  was  smoothing  the  cavity  with  the 
hur.  thinking  that  all  trouble  had  been  removed,  the  instru- 
ment struck  a  harder  mass,  which  proved  to  he  a  broken  root 
of  the  first  molar.  This  had  probably  been  the  cause  of  all 
the  pain,  and  would  have  been  disclosed  in  an  x-ray  plate,  and 
thus  have  saved  the  sound  second  molar,  removed  as  a  possi- 
ble cause  of  the  pain.  Dr.  Clarke  took  full  charge  of  the 
patient  at  his  home,  and  three  months  later  reported  that  he 
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had  made  a  rapid  recovery  and  had  been  entirely  free  from 
pain  from  the  time  of  the  operation. 

Case  viii.  Miss  J.  C.  B.,  stenographer,  of  N.  Y.  C,  came 
to  me  on  June  9th,  1905.  She  was  about  to  have  a  new  fuU 
upper  indenture  made,  but  her  dentist  was  afraid  that  it 
would  not  be  a  success,  because  of  an  irregular  thickening  of 
the  alveolus  on  the  left  side  at  the  site  of  the  former  canine 
and  bicuspid  teeth,  it  being  also  somewhat  tender  on  press- 
ure. At  first  sight  I  did  not  notice  anything  save  a  pin  head 
depression  on  the  labial  surface  of  the  thickened  alveolus,  but 
on  using  a  Buck's  ear  probe  with  some  pressure,  I  found  that 
there  was  a  fistulous  tract  filled  with  granulations  and  that 
there  was  carious  bone  present,  although  she  insisted  that 
there  had  .been  no  discharge  at  any  time.  Under  cocain  and 
adrenalin  hypodermic  anesthesia  I  uncovered  the  area  and 
was  rather  surprised  in  finding  extensive  caries  involving 
the  whole  thickness  of  the  alveolus  and  extending  to  the  floor 
of  the  antrum.  The  cavity  healed  rapidly  with  iodoform 
packing  changed  daily,  and  at  the  end  of  a  month  she  was  able 
to  be  fitted  with  her  new  indenture,  which  she  has  worn  with 
comfort  ever  since. 

Case  ix.  Mrs.  B.,  age  40,  of  N.  Y.  C,  came  to  me  in 
January,  1908.  Her  general  health  was  good,  but  for  over  a 
year  she  had  had  a  small  fistula  over  the  socket  of  the  right 
upper  canine,  which  had  been  extracted,  from  which  she  could 
always  suck  out  an  offensive  pus.  but  it  was  never  painful. 
The  tooth  had  been  extracted  and  the  fistula  treated  by  her 
dentist,  but  it  had  never  closed.  A  probe  revealed  carious 
bone  and  a  tract  three-quarters  of  an  inch  in  depth.  Under 
local  anesthesia  by  hypodermic  I  uncovered  the  tract  and 
with  bur  and  chisel  removed  all  the  diseased  tissue,  packing 
it  with  iodoform  gauze,  as  usual.  At  the  end  of  five  weeks 
there  still  ■  remained  a  small  area  of  exposed  bone,  which  I 
pared  down  with  the  bur,  and  the  wound  then  closed  com- 
pletely and  has  given  no  trouble  since. 

Case  x.  C.  P.,  male,  age  47,  a  printer,  was  referred  to  me 
by  his  dentist.  Dr.  A.  Tepper,  on  June  4th,  1907.  He  com- 
plained of  intense  stabbing  pain  in  the  left  upper  alveolus,  and 
had  had  all  his  upper  teeth  extracted,  but  without  any  relief, 
the  pain  steadily  increasing.  As  I  was  leaving  the  city  two 
days  later,  I  told  him  that  I  would  not  attempt  any  treatment. 


DISEASKS  OF  THE  ALVEOLAR  PROCESS.  001 

During  the  summer  he  visited  three  physicians,  but  afjer  try- 
ing many  medicines  he  refused  to  take  opium,  fearing  lest  he 
contract  the  habit.  On  my  return  in  September  he  promptlv 
made  his  appearance,  complaining  bitterly  of  the  pain,  which 
prevented  sleep  and  mastication  and  was  located  at  one  spot 
where  the  first  molar  had  l)cen.  I  examined  the  alveolus  very 
carefully,  but  found  absolutely  nothing  to  account  for  the 
pain.  -An  x-ray  photograph  was  taken,  but  disclosed  no  root 
or  evidence  of  caries.  .\t  his  urgent  request  I  uncovered  the 
alveolus  under  hj'podermic  injection  of  cocain  and  adrenalin, 
but  without  much  hope  of  locating  the  cause,  believing  it  to 
be  a  case  of  trifacial  neuralgia.  On  elevating  the  periosteum 
I  found  a  curious  condition,  the  socket  of  the  first  molar  hav- 
ing closed  below  still  remained  of  almost  normal  size,  was 
full  of  granulation  tissue  and  opened  into  the  antrum.  I 
was  greatly  surprised  at  this,  as  I  had  puctured  the  antrum 
through  the  nose  and  irrigated  it  with  a  solution  of  boric  aci<I. 
but  got  no  pus.  and  the  patient  declared  that  he  had  never 
had  any  nasal  discharge.  The  whole  thickness  of  the  process 
was  so'ftened  and  bled  very  freely  until  I  reached  healthy 
bone,  in  doing  which  I  had  to  enlarge  the  antral  opening  until 
I  could  easily  introduce  my  finger  and  examine  its  interior 
which  was  found  healthy  throughout.  M  one  point  he  ex- 
claimed that  I  had  touched  the  exact  spot,  but  I  saw  nothing 
to  account  for  it.  The  antrum  and  cavity  were  packed  with 
gauze,  it  being  changed  daily.  For  ten  days  there  was  almost 
complete  relief,  but  the  pain  then  returned  and  was  located  by 
him  at  one  spot  on  the  anterior  border  of  the  cavity.  .After 
cauterizing  this,  without  relief.  I  again  used  the  bur  and  opened 
into  another  pocket  (the  bicuspid)  filled  with  the  same  dark 
red  granulations,  which  bled  profusely,  so  that  I  sent  them 
to  the  laboratory  for  examination.  The  report  received,  how- 
ever, was  that  they  were  granulation  tissue  with  many  capil- 
laries but  showed  no  evidence  of  malignancy.  The  last 
operation  brought  permanent  relief,  at  least  I  hope  that  it  has. 
for  there  has  been  no  pain  from  November  .^th.  1907.  to  .April 
10th,  1908.  the  date  of  his  last  visit  which  he  made  to  pay 
his  bill  and  give  thanks  for  his  cure.  He  was  wearing  his  old 
indenture  with  comfort,  and  objected  to  my  suggestion  to 
close  the  antrum  opening,  which  was  the  size  of  a  small  lead 
pencil,  saying  that  there  was  no  discharge  from  it.  and  as  it 
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gave  him  no  trouble  he  thought  he  would  let  well  enough 
alone.  I  was  afraid  that  this  case  of  tic  doloureux  was 
caused  by  malignant  growth,  because  of  the  most  unusual 
severity  of  the  pain  and  the  hemorrhagic  character  of  the 
granulations,  and  am  happy  indeed  at  the  result  thus  far 
obtained! 

Case  xi.  Under  the  title  of  "An  Inflamed  Dentigerous 
Cyst  Caused  by  an  Odontoma,"  I  reported  a  case  before  the 
American  L.  R.  &  O.  Society  at  its  annual  meeting  in  1905. 
This  case  illustrated  the  folly  of  the  indiscriminate  extraction 
of  teeth  for  the  relief  of  pain  before  using  all  available  means 
to  determine  just  where  the  trouble  lies.  In  this  case  the 
original  neuralgia  was  probably  caused  by  the  odontoma,  and 
had  the  dentist  done  his  work  completely  and  not  allowed  the 
broken  root  to  remain,  he  would,  in  all  probability,  have  cured 
the  neuralgia  and  removed  the  undoubted  cause  of  the  cyst 
in  later  years,  at  the  very  first  extraction,  the  original  pain 
having  been  located  by  the  patient  in  his  bicuspid,  the  root  of 
which  was  found  by  me.  I  asked  for  an  x-ray  in  this  case, 
but.  being  a  poor  man  with  a  large  family,  he  could  not  afford 
the  expense  and  it  was  really  only  by  chance  that  its  presence 
was  discovered. 

Case  xii.  This  case  was  also  reported  by  me  in  full  before 
the  1907  meeting  of  the  American  L.  R.  &  O.  Society,  under 
the  title  of  "A  Case  of  Fibro-mxyoma,"  etc.  Had  this  case 
been  seen  originally  by  a  qualified  surgeon  I  do  not  doubt  but 
that  thorough  surgical  measures  would  have  removed  the 
disease  entirely  and  secured  a  complete  cure,  thus  obviating 
the  further  suffering  and  the  very  extensive  later  operation. 

The  foregoing  cases  only  serve  to  illustrate  the  condition  of 
many  thousands  of  patients  seen  by  us  but  not  recognized,  our 
attention  not  being  called  to  what  they  believe  belongs  strictly 
in  the  province  of  dentistry.  Unfortimately,  there  are  very  few 
dent'sts.  in  the  great  numbers  of  those  licensed  to  practice, 
who  are  qualified,  either  by  experience  or  in  their  college 
education,  to  recognize  the  extent  of  these  cases  or  the  serious- 
ness of  allowing  them  to  run  on  indefinitely.  There  are,  alas, 
too  many  who  will  persist  in  treating  these  conditions  through 
the  minute  root  canals.  As  professor  of  oral  surgery  in  the 
College  of  Oral  and  Dental  Surgery  of  New  York.  I  saw  a 
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great  many  cases  ot  these  fistulous  tracts,  and  in  all  cases  of 
long  standing  advised  the  free  opening  of  the  alveolus  and 
the  removal  of  the  carious  bone  wherever  found  either  with  or 
without  the  extraction  of  the  teeth,  that  depending  upon  the 
condition  of  the  bone  immediately  surrounding  the  tooth. 
Often  it  will  be  found  that  only  one  root  will  be  entirely  un-  • 
covered,  and  by  amputating  this  and  carefully  closing  the 
canal  entrance  the  remainder  of  the  tooth  can  be  saved  to 
be  very  useful,  the  carious  tract  being  cured.  It  is  absurd  to 
say  that  it  is  best  to  treat  these  cases  through  canals  when 
one  has  once  seen  the  extensive  destruction  of  the  bone  that 
will  be  found  in  all  long  standing  cases,  and  we  should  urge 
that  surgical  measures  be  used  in  all  cases  where  there  has 
been  a  so-called  gum  boil,  which  fails  to  heal  and  leaves  a 
fistula,  however  small  the  opening  may  be,  for  they  are  in 
reality  cases  of  suppurative  alveolitis,  which  have  opened 
through  bone  tissue  and  left  disease  of  that  tissue,  which 
naturally  cannot  be  reached  through  the  tooth  itself. 

There  are  also  many  cases  where  teeth  have  been  extracted 
after  long  treatment  without  benefit,  and  no  examination  of  the 
.socket  is  made  to  determine  whether  there  is  caries  or  detached 
spicula  of  bone,  and.  although  in  some  cases  Nature  succeeds 
in  asserting  herself  and  throws  off  the  dead  bone,  many  of 
these  still  retain  their  discharging  fistulas,  much  to  the  annoy- 
ance of  the  patient.  Another  point  which  I  wish  to  emphasize 
is  the  necessity  of  having  all  of  our  friends  and  patients  who 
have  to  suflfer  extraction,  either  bring  the  tooth  to  us  or 
have  the  dentist  report  direct.  •  where  we  know  the  operator. 
There  are  too  many  cases  where  the  tooth  is  broken  in  the 
attempt  and  the  root  is  allowed  to  remain  to  be  the  focus  of 
further  trouble.  I  have  no  doubt  that  the  cases  7  and  11 
would  have  been  relieved  by  the  first  extract-on  had  it  been 
complete  and  the  dentist  honest  in  his  dealing  with  his  patient, 
but  one  continued  to  suffer  for  over  a  year,  lost  a  second 
sound  tooth  and  had  to  have  an  osteoma  removed  in  conse- 
quence; and  the  other  lost  all  of  his  upper  teeth  and  had  to 
undergo  an  extensive  operation  for  the  removal  of  the  large 
bone  cyst  in  consequence  of  retention  of  the  broken  root  with 
its  large  odontoma,  which  was  in  all  probability  the  cause 
of  the  original  pain  and  of  the  development  of  the  cyst.  The 
more  one  observes  the  condition  of  the  teeth  in  his  laryngeal 
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and  pharyngeal  cases  the  more  will  he  'be  impressed  with  the 
great  benefits  to  be  obtained  by  attention  to  oral  hygiene  so 
sadly  neglected  in  many  of  them.  In  recent  years  the  dental 
profession  is  awakening  to  the  fact  that  these  conditions  have 
a  much  more  serious  import  than  had  been  given  them  through 
many  years  and  they  are  slowly  developing  a  specialty  among 
themselves,  whose  members  devote  themselves  to  the  treat- 
ment of  surgical  cases  only,  and  I  am  happy  to  say  that  much 
excellent  work  is  being  done  by  some  of  the  men  that  I  know, 
and  that  two  of  the  men  who  brought  their  patients  to  me  have 
since  done  some  very  praiseworthy  work  and  are  most  grateful 
for  the  opportunity  aflForded  them  in  seeing  what  could  be 
done  for  the  relief  of  what  had  been  to  them  difficult  cases  to 
treat  and  almost  impossible  cases  to  cure.  With  our  ex- 
perience in  surgery  of  the  nasal  cavities  and  especially  the 
mastoid  process,  the  operation  for  the  removal  of  caries  in 
the  alveolus,  is  very  simple  and  in  only  one  case  was  the  patient 
anesthetized  with  a  general  anesthetic,  i.  e..  Case  2,  he  having 
such  a  large  cavity  at  the  examination  that  I  felt  it  wiser  to 
be  prepared  for  any  condition  that  might  have  arisen.  As  it 
turned  out,  the  operation  could  have  been  performed  with  the 
local  anesthesia  very  comfortably.  Dr.  Sinclair  Tousey  has 
made  some  very  satisfactory  negatives  for  me  by  his  method 
of  placing  a  small  film  on  the  inner  surface  of  the  alveolus, 
thus  taking  only  that  part  of  the  process  in  which  the  trouble 
is  actually  located,  so  that  there  is  no  confusion  in  locating 
roots  or  caries  if  they  are  present. 
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SUBMUCOUS  RESECTION  IN  OZENA.* 

By  Prof.  Mermod, 

lausanne. 

it  is  well  known  that  ozena  may  be  unilateral,  a  fact  which 
is  naturally  regarded  as  proof  of  its  non-contagiousness.  But 
no  one,  I  beheve,  has  set  forth  that  where  die  ozena  exists 
on  one  side  only,  it  is  constantly  the  larger  side  which  is  at- 
tacked, and  that  in  very  marked  deviations  of  the  septum  the 
process  is  limited  to  the  concave  side. 

Personally,  at  least,  I  have  never  found  a  unilateral  ozena 
where  both  fossae  were  of  the  same  size,  and,  on  the  con- 
trary, in  every  lateralized  ozena  I  have  regularly  found  a 
septal  gibbosity  and  the  atrophic  rhinitis  on  the  larger  side. 
Where  the  deviation  is  not  pronounced  the  ozena  is  bilateral, 
but  less  marked  on  the  narrow  side. 

This  finding  is  so  frequent,  so  striking,  and  its  etiologic 
importance  so  great,  it  is  surprising  that  it  has  not  been  made 
before,  after  all  that  has  been  written  upon  the  origin  of 
atrophic  rhinitis,  fetid  or  non-fetid.  If  the  fact  which  I  ad- 
vance has  already  been  observed  by  others,  I  do  not  think 
that  it  has  been  accorded  the  attention  which  it  deserves. 

What  do  we  see  in  t>'pical  cases  of  this  sort?  I  mean 
those  in  which  the  curvature  of  the  septum  is  sufficient  to  ef- 
face one  naris.  On  the  enlarged  side  is  the  well-known  pic- 
ture of  classic  ozena,  dryness,  crusts,  fetor,  atrophy  of  the 
inferior  turbinate,  atrophy  or  hypertrophy  of  the  middle  tur- 
binate. On  the  narrow  side  is  ordinary  catarrhal  rhinitis, 
due  to  mechanical  obstruction,  without  crusts  or  atrophy,  but 
with  a  mucous  catarrhal  secretion  coming  forward  or  into  the 
cavum.  Objection  cannot  here  be  made  that  it  is  not  sur- 
prising for  the  narrowed  side  to  be  without  crusts,  since  the 
necessary  space  is  lacking,  for  there  is  more  than  an  absence 
of  crusts,  the  dryness  and  atrophy  also  being  lacking.     The 
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subjective  signs  correspond  to  the  objective.  The  patient 
breathes  as  badly  on  one  side  as  the  other,  since  he  cannot 
distinguish  between  obstruction  due  to  bending  of  the  septum 
and  that  caused  by  the  accumulation  of  crusts,  but  he  does 
state  that  he  blows  green  crusts  from  only  one  51  de  and 
ordinary  mucus  from  the  other. 

It  goes  without  saying  that  if  the  malformation  of  the 
septum  involves  only  its  anterior  portion  in  the  form  of  a 
spur  or  luxation  of  the,  anterior  border  of  the  quadrangular 
cartilage,  leaving  a  nasal  fossa  as  large  behind  as  its  fellow, 
the  ozenous  process  involves  both  sides. 

The  etiology  of  a  disease  as  complex  as  ozena  has  neces- 
sarily given  rise  to  innumerable  theories.  The  only  one  which 
interests  us  here  is  that  where,  according  to  Zaufal,  we  see  in 
congenital  enlargement  of  the  nasal  fossae,  the  essential  cause 
of  ozena.  Inspired  by  this  idea  several  investigators  have 
sought  with  more  or  less  success  to  diminish  the  size  of  the 
fossae,  either  by  tamponing  the  whole  naris  (Gottstein)  or  by 
anterior  occlusion  with  tampons  or  obturators,  or  by  plastic 
operations  (Barth  and  Saenger),  or  by  injections  of  paraffin. 

Now,  if  any  one  of  these  means  would  cure  ozena  with  cer- 
tainty, the  theory  of  congenitally  large  nasal  fossae  would 
acquire  sufficient  importance  to  be  something  more  than  a 
theory.  Unfortunately,  this  is  not  the  case.  However,  the 
interesting  fact  of  lateralization  of  ozena  in  pronounced  devia- 
tion of  the  septum  appears  to  me  to  be  the  most  convincing 
proof  that  has  ever  been  brought  to  the  support  of  Zaufal's 
theory.  But,  I  hasten  to  add,  this  proof  does  not  apply  in 
special  instances,  since  in  most  cases  of  septal  curvature  the 
mucosa  of  the  enlarged  side  is  not  only  not  atrophied,  but 
shows  a  compensatory  hypertrophy,  so  that  sometimes  the 
septum  appears  to  have  been  pushed  aside  by  the  thickened 
inferior  turbinate.  From  which  it  is  to  be  concluded  that 
increase  in  size  of  one  or  both  nasal  fossae,  as  is  well  known, 
can  only  be  a  predisposing  cause  of  ozena  allowing  other 
factors — microbes,  suppuration  of  accessory  cavities,  tropho- 
neuroses— ^to  act  more  effectively. 

But  well  observed  facts  ought  to  take  precedence  over 
theories,  and  if,  gentlemen,  I  have  succeeded  by  straighten- 
ing the  median  septum  in  suppressing  the  cardinal  symptoms 
of  ozena,  you  will  agree  that  this  thesis  is  of  more  value  than 
you  suspected. 
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If  with  a  good  submucous  resection  I  reestablish  equality 
of  the  nares,  1  kill  two  birds  with  one  stone,  if  I  may  thus  ex- 
press myself,  by  suppressing  on  the  narrowed  side  the  simple 
catarrli  due  to  obstruction,  and  on  the  enlarged  side  the 
ozenous  catarrh.  For  this  it  is  necessary  to  make  a  perfect 
resection,  which  is  not  difticult,  the  mucosa  of  the  internal  wall 
being  much  less  atrophied  than  that  on  the  turbinates.  The 
persistence  of  a  septal  perforation,  however  small,  while  of 
little  importance  in  the  ordinary  cases  where  we  do  this  opera- 
tion, would  here  have  deplorable  consequences,  as  is  readily 
understood. 

I  submit  to  you  some  cases  which  are  so  similar  that  I 
can  condense  them  into  a  few  lines. 

1.  Michel  S.,  Russian,  10  years. — A  puny  child,  adenoid 
facies.  Has  always  blown  a  good  deal  from  the  left  nose, 
especially  since  his  fifth  year  (scarlatina).  The  secretion  is 
purulent,  greenish,  mixed  with  crusts.  Frequent  catarrhal 
exacerbations  during  which  especially  the  mother  notices  the 
fetor,  which  leads  her  to  bring  the  child  to  me.  External 
nose  shows  nothing  peculiar.  Left  naris  very  large,  plainly 
ozenous.  The  upper  part  of  the  naris  and  middle  turbinate, 
which  is  large  and  baggy,  are  covered  with  greenish  dry 
crusts,  hard  to  get  off.  The  floor  of  the  nose  is  bathed  in 
tiiick  mucopus ;  inferior  turbinate  greatly  atrophied.  No 
sign  of  sinusitis.  Septum  much  deviated  throughout.  Right 
naris  very  narrow ;  middle  turbinate  invisible ;  inferior  tur- 
binate of  normal  size,  touching  the  septum;  mucous  secretion, 
no  crusts.  Submucous  resection.  When  seen  three  months 
later  the  child  seemed  absolutely  cured,  objectively  and  sub- 
jectively. The  left  naris  had  a  red  moist  mucosa,  without 
crusts  or  odor,  although  the  mother  had  ceased  the  daily 
lavages  after  the  operation.  Inferior  turbinate  had  a  thicker, 
red.  moist  mucosa.     General  condition  much  improved. 

2.  \lfred  M.,  Swiss,  17. — Marked  deviation  of  the  septum 
closing  the  left  naris.  The  right  is  very  large,  because  of  the 
septal  concavity  and  atrophy  of  the  inferior  turbinate.  Mid- 
dle turbinate  big  and  soft,  fetor.  Not  much  discliarge,  but 
the  secretion  is  muco-purulent.  mixed  with  greenish  crusts, 
covering  the  external  wall  and  roof;  twice  a  week  they  are 
expelled  en  masse.  Pharynx  similarly  covered  with  crusts — 
dry  atrophic  phanryngitis.     Immediately  after  submucous  re- 
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section  the  result  was  excellent.  Diminution  and  then  disap- 
pearance of  the  crusts,  so  that  the  young  man  no  longer  used 
the  lavages,  which  he  could  not  do  without  previously.  Middle 
turbinate  remains  large,  but  less  soft,  and  no  longer  bleeding 
at  the  slightest  touch.  The  inferior  turbinate,  lubricated  and 
red,  seems  less  atrophic.  The  cavum  still  has  a  little  pus,  but 
not  drying  into  crusts.     Pharyngeal  mucosa  remains  dry. 

3.  Alfred  M.,  Swiss,  18. — Atrophic  rhinitis  from  earliest 
years.  Three  years  ago  I  taught  him  to  irrigate  his  nose, 
and  for  a  long  time  used  friction  massage  with  sulpho- 
ricinated  phenol.  Seen  again  last  January  2.  Typical  picture 
of  fetid  atrophic  rhinitis.  The  family  is  annoyed  by  the 
odor.  The  process  localized  solely  in  the  very  large  left 
naris,  made  so  by  the  septal  deviation.  All  walls  covered  with 
thick  greenish  crusts  separated  from  the  atrophied  mucosa 
by  a  layer  of  muco-pus.  Inferior  turbinate  reduced  to  a  thin 
ledge,  especially  the  anterior  portion.  On  the  right  side  the 
septum  touches  the  inferior  turbinate  which  is  not  at  all 
atrophied — no  crusts,  only  catarrhal  mucus.  Respiration 
habitually  buccal;  dry  pharyngitis.  The  voice  is  frequently 
interrupted,  the  vocal  cords  being  slightly  crusted  without 
there  being  exactly  a  laryngo-tracheal  ozena.  Resection  of 
the  septum  done  the  following  day.  The  results  as  seen  three 
months  later  could  be  called  brilliant.  The  family  is  particu- 
larly delighted  with  the  absence  of  fetor,  although  lavage  has 
been  stopped.  The  mucosa  is  still  atrophied,  but  moist,  and 
without  any  crusts.    Larynx  all  right  and  voice  clear. 

4.  Alice  F.,  22,  is  also  one  of  my  old  patients,  whom  I 
have  given  various  treatments  without  success,  except  that  by 
great  care  she  had  lessened  the  intensity  of  her  trouble.  She 
suffered  especially  with  fetor,  and,  as  she  was  about  to  be- 
come engaged,  her  repugnant  infirmity  made  her  quite  melan- 
choly. It  was  another  typical  case  of  left  unilateral  ozena 
with  pronounced  deviation  of  the  septum  to  the  right.  Be- 
lieving that  the  cause  was  an  ethmoidal  caries,  I  did  several 
endonasal  curettages  without  any  appreciable  improvement. 
I  showed  the  case  to  the  well-known  author  of  "The  Cocco- 
bacillus  foetidus  ozenae,"  my  friend,  Dr.  Perez,  of  Buenos 
Ayres,  then  sojourning  with  me,  and  he  did  not  hesitate  in 
the  diagnosis  of  typical  fetid  ozena.     I  shall  not  recount  the 
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subjective  signs,  which  were  exactly  the  same  as  those  in 
Case  3. 

After  tlie  submucous  resection  the  reaction  was  intense,  atid 
during  the  lirst  nioiitli  the  crusts  were  so  abundant  and  thick 
that  1  thought  I  liad  failed  absolutely.  Then  came  progres- 
sive improvement.  I  saw  tlie  patient  a  fortnight  ago,  three 
months  after  the  operation,  and  had  the  pleasure  of  seeing  an 
extraordinary  amelioration.  Not  only  have  the  crusts  ceased 
to  form,  but  the  mucosal  atrophy,  especially  that  of  the  in- 
ferior turbinate,  has  so  diminished  that  it  is  hard  to  believe 
in  the  existence  of  a  former  ozena.  The  patient  has  given  up 
the  lavages,  which  were  a  daily  necessity  and  were,  she 
says,  "the  cross  of  her  life." 

These,  gentlemen,  are  the  cases  which  I  have  had  during 
three  months,  in  which,  by  the  simple  suppression  of  a 
mechanical  fault,  the  effects  were  invariably  good,  notwith- 
standing a  prognosis  so  unsatisfactory  as  that  of  ozena.  And 
I  do  not  think  that  I  am  too  enthusiastic  over  the  results, 
which  have  been  watched  by  my  medical  associates,  assist- 
ants, pupils  and  visiting  colleagues.  Of  course,  we  cannot 
speak  of  a  definite  cure  as  yet,  and  the  time  is  too  short 
since  operation  to  know  the  final  result,  but  the  example  of 
my  fourth  case  permits  the  hope  that  with  a  disappearance 
of  secretion  and  the  atrophying  pressure  of  the  crusts  upon 
the  mucosa  having  ceased,  the  latter  will  again  gradually  take 
on  its  normal  character. 

Results  less  affirmative  than  mine  would  not  detract  from 
the  latter,  the  negative  cases  not  having  the  value  of  positive 
ones.  They  simply  prove  once  more  that  ozena,  far  from  be- 
ing a  morbid  entity,  is  a  complex  not  yet  well  understood. 

It  would  be  fortunate  for  my  assertions  to  be  further  con- 
firmed, since  they  touch  upon  an  important  etiologic  and 
therapeutic  question. 
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THE  TREATMENT  OF  TUBERCULOSIS  OF  THE 
UPPER  AIR  PASSAGES. 

By  Dr.  Theodor  Heryng, 

WARSAW. 

Translated  by  Clarence  Loeb,  M.  D., 

ST.   LOUIS. 

In  my  paper  I  will  omit  reference  to  tuberculosis  of  the 
mouth,  pharynx,  nose  and  nasopharynx,  and  will  discuss  only 
the  treatment  of  tuberculosis  of  the  larynx. 

The  following  prefatory  remarks  will  make  the  matter 
clearer : 

Larynx  tuberculosis,  or  the  phthisis  of  the  larynx  caused 
thereby,  can  heal  spontaneously,  without  special,  local  or  gen- 
eral treatment. 

Most  frequently,  superficial  ulcers  of  the  vocal  cords  and 
milder  cases  of  aflfection  of  the  posterior  wall  of  the  larynx 
and  processus  vocales  heal  by  cicatrization.  •Severe,  destruc- 
tive processes,  which  are  accompanied  by  granulation  forma- 
tion and  lesion  of  the  cartilage,  followed  by  dysphagia  and 
consequently  rapidly  leading  to  malnutrition  and  cachexia, 
very  rarely  heal,  especially  in  young  patients  and  those  af- 
fected with  diffuse  pulmonary  affections,  accompanied  by 
fever  and  lowered  body  resistance. 

The  best  chances  for  healing  is  found  in  those  cases  where 
the  disease  appears  as  a  localized  infiltration  or  tumor-likt 
prominence  on  the  posterior  laryngeal  wall,  ^  which  has  little 
or  no  tendency- towards  degeneration,  causes  slight  symptoms 
and  is  accompanied  by  no  apparent  loss  of  bodily  vigor.  Here 
belong,  also,  the  so-called  tubercular  tumors  of  the  larynx, 
especially  of  the  false  cords. 
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The  worst  prognosis  is  to  be  given  in  the  diffuse  infiltra- 
tions of  the  outer  laryngeal  borders,  viz.,  the  epiglottis,  when 
they  extend  over  onto  the  false  cords  and  attack  the  ventricle ; 
furthermore,  infiltration  of  the  arytenoid  cartilages,  which 
leads  to  rapid  destruction  and  necrosis,  or  when  accompanied 
by  granulation  formation  cause  stenosis;  also,  the  diffuse, 
degenerative  infiltrations,  involving  the  larynx  in  toto;  finally, 
miliary  tuberculosis. 

The  possibility  of  a»  cure  is,  in  the  first  place,  dependent  on 
the  constitution  and  resistance  of  the  patient,  the  anatomic 
character  of  the  pulmonary  aflfection  and  its  extent,  the  age 
of  the  patient,  his  occupation,  his  financial  status,  and  the 
period  at  which  the  proper  treatment  is  begun. 

Although  the  tubercular  process  may  heal,  or  cicatrize,  tu- 
bercular deposits  may  remain  in  the  depths  of  the  tissue, 
which,  although  subject  to  fibrous  degeneration,  possess 
quiescent  germs,  which  can  cause  recurrences.  This  occurs 
so  much  more  easily  if  renewed  unfavorable  conditions,  such 
as  straining,  cause  inflammations,  which  lead  to  dysphagia 
and  malnutrition.  They  almost  always  lead  to  exacerbation 
of  the  pulmonary  lesion.  Secondary  infections  play  in  laryn- 
geal phthisis  the  same  weighty  role  that  they  do  in  pulmonary 
tuljerculosis. 

Of  all  the  various  drugs  used  in  laryngeal  phthisis,  such 
as  creosote-glycerin,  phenol,  balsam  of  Peru,  sublimate,  iodo- 
form, iodol,  menthol,  etc,,  the  only  one  that  has  gained  a 
distinct  position  in  the  therapy  i<^  lactic  acid,  introduced  by 
Krause. 

This  remedy  cannot,  however,  be  used  in  all  cases,  as  it 
often  causes  severe  inflammatory  symptoms.  It  is  indicated 
in  hypertrophic  ulcers,  in  soft  granulations,  and  for  the  pur- 
j)ose  of  cleansing  the  floor  of  ulcers.  It  has  very  little  effect 
on  hard  infiltrations. 

Menthol  and  iodol  are  far  behind  lactic  acid.  Iodoform  i^ 
indicated  in  certain  forms  of  ulcers  for  cleansing  and  f'^r 
rxcitation  of  granulation  formation. 

Phenolum  sulforicinicum  frequently  exercises  a  favorable 
influence  on  tubercular  infiltrations,  but  requires  certain  pre- 
cautions in  its  use. 

Cocain  and  eucain  may  be  used  as  sprays  in  5  to  10  per  cent 
dilutions  by  means  of  a  curved  tube,  but  only  during  phona- 
tion,  in  order  to  prevent  poisoning. 
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Antipyrin  lengthens  the  anesthetic  action  of  cocain  and 
eucain  (Weil).  Orthoform,  advocated  by  Einhorn  and  Heinz, 
act  well  in  the  dysphagia  of  larynx  phthisis.  It  acts,  however, 
only  on  ulcerated  surfaces  denuded  of  epithelium,  and  is  ab- 
solutely contraindicated  in  infiltrations.  Its  action  in  ulcers 
lasts  from  6  to  10  hours.  It  is  advantageous  to  prescribe  it 
with  an  equal  amount  of  talc  and  an  addition  of  one  per  cent 
cocain  (or  eucain)  to  4.0  of  orthoform.  The  insufflations 
should  be  repeated  twice  daily.  The  pafient  must  be  forbidden 
to  gargle  or  drink  afterwards. 

For  about  six  years  I  have  been  induced  by  the  powerful, 
deep  action  of  concentrated  potassium  permanganate  solu- 
tions in  lupus  to  use  it  for  the  destruction  of  unclean  tuber- 
cular ulcers,  which  constantly  renew  their  dirty  gray  exudate, 
and  the  results  have  been  excellent.  Such  conditions  were 
most  frequently  found  on  the  infiltrated  and  ulcerated  false 
cords,  never  on  the  true  cords  or  posterior  laryngeal  wall  or 
epiglottis.  This  exudate  consisted  of  necrotic  tissue  filled 
with  innumerable  pus  cocci,  epithelium  and  detritus.  Tuber- 
cle bacilli  were  never  found.  None  of  the  drugs  in  use  could 
destroy  this  exudate.  Even  after  the  use  of  the  galvano- 
caustic  and  the  formation  of  a  scab,  the  exudate  reappeared 
on  the  granulating  wound.  Only  after  repeated  painting  with 
a  lukewarm,  saturated  solution  of  potassium  permanganate 
did  I  obtain  healthy  granulation  formation  and  a  slow  cica- 
trization. I  judged  that  the  process  affected  the  mucous  mem- 
brane of  the  ventricle  also,  and  from  there  passed  over  to  the 
false  cords.  Further  observations  showed  the  favorable  in- 
fluence of  this  remedy  on  chronic  ulcerations  and  even  super- 
ficial infiltrations,  for  which  it  can  be  most  heartily  recom- 
mended. Its  use  is  painless,  the  reaction  is  nil.  The  black 
scab  is  cast  off  in  two  to  three  days,  according  to  the  intensity 
of  the  cauterization.  Never  allow  crystals  to  remain  on  the 
swab.  The  action  is  very  deep,  the  tissue  melts  away  by  a 
quick  necrosis  and  a  deep  defect  remains.  I  have  observed 
this  deep  action  in  pharyngeal  tuberculosis  and  warn  against 
the  use  of  crystals,  on  account  of  the  severe  pain  which  they 
cause. 

The  solution  is  made  best  in  a  reagent  glass,  heated  to  boil- 
ing, the  crystals  pulverized  by  a  glass  rod,  and  the  fluid  care- 
fully decanted  from  the  precipitate  and  cooled.  The  swal) 
must  have  no  excess  of  the  solution.     Paint  it  until  the  ulcer 
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has  a  very  dark  color.  The  dysphagia  frequently  becomes  less 
after  the  cauterization.  The  infiltration  shrinks  and  becomes 
covered  with  new  granulations  after  the  scab  iS  cast  off. 

I  have  used  the  same  drug  in  nasal  tuberculosis,  lupus  and 
syphilitic  nasal  ulcers,  frequently  with  quick  result.  It  is, 
however,  no  panacea,  for  I  had,  also,  cases  without  results  and 
had  to  use  surgical  treatment. 

The  treatment  of  laryngeal  phthisis  is  divisible  into  two 
groups,  according  to  the  nature  of  the  disease,  i.  e.,  the  treat- 
ment of  the  laryngeal  lesions,  and  that  of  the  pulmonary, 
which  almost  always  complicates  it. 

In  a  disease  which  has  lasted  many  years,  it  is  necessary 
for  the  patient  to  learn  that  improvement  and  eventual  cure 
is  obtained  by  prevention  of  the  unfavorable  conditions  which 
have  caused  it. 

The  localities  along  the  Mediterranean,  of  the  Riviera  or 
Levant,  although  they  have  a  lime  subsoil,  have  in  many  cases 
been  found  to  be  satisfactory  (Mentone,  San-Remo,  Cannes. 
Xervi).  Favorable  results  have  also  followed  residence  in 
Meran,  Arco,  Palanza,  and,  in  summer,  Gleichenberg.  Ac- 
cording to  my  mind,  the  -choice  of  the  place  is  far  less  im- 
portant than  the  choice  of  the  physician.  Weak  patients  with 
high  fever,  severe  dysphagia  and  extensive  pulmonary  involv- 
ment,  and  who  are  poor,  should  not  be  sent  to  these  far  away 
places. 

The  first  condition  for  the  improvement  of  these  patients 
consists  in  access  to  an  abundance  of  pure,  fresh  air. 

Feverish  patients,  so  long  as  their  strength  allows,  are  kept 
in  bed,  in  order  to  conserve  their  strength  and  prevent  dis- 
comfort and  weakness. 

The  partial,  temporary  and  frequently  insufficient  results 
of  the  treatment  with  lactic  acid,  as  well  as  those  of  the  in- 
cision in  the  infiltrated  epiglottis  or  posterior  laryngeal  wall, 
as  recommended  by  Moritz  Schmidt,  and  which  in  some 
cases  causes  a  diminution  of  the  dysphagia  by  means  of  a 
stretching  of  the  tissues,  compelled  us  to  seek  other  remcdie-* 
and  methods  which  could  produce  positive  and  lasting  cures. 
For  this  reason  I  proposed,  in  1888,  a  surgical  treatment  of 
lar>'nx  phthisis,  and  published  its  basis  in  my  book  "Die  Heil- 
barkeit  der  Larynxphthise  und  ihrc  Chirurgische  Behand- 
lung."* 

•Tbe  Curability  of  Phthisis  Lanmgis  and  Its  Surglca!  Treatment. 
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Under  the  surgical  treatment  I  had  the  following  to  say : 
"Above  all,  the  attempt  must  be  made  by  means  of  the  most 
energetic  destruction  or  removal  of  the  tubercular  infiltrate 
and  its  products,  to  get  rid  of  everything  that  is  diseased  or 
degenerated,  and  to  change  the  ulcers  into  benign  ones  and  aid 
their  healing;  furthermore,  by  causing"  the  cicatrization  of 
these  ulcers  and  the  cure  of  the  accompanying  inflammation, 
to  successfully  combat  the  dysphagia  and  to  limit  the  immi- 
nent dangers.  A  therapeutic  factor  of  no  less  importance 
consists  in  the  building  up  of  the  body,  in  the  prevention  of  all 
untoward  conditions,  and  in  the  securing  of  good  climatic  and 
hygienic  conditions." 

It  is,  of  course,  self-evident  that  no  method  and  no  remed-/ 
can  be  considered  as  a  panacea  for  any  disease,  especially  such 
an  unreliable  condition  as  larynx  tuberculosis.  The  cicatrix 
obtained  and  the  lasting  cure  must  be  regarded  not  ,so  much 
as  the  result  of  one  certain  treatment,  but  as  the  Result  of  rela- 
tively complicated  methods  composed  of  the  most  varied  ther- 
apeutic and  hygienic  rules. 

Their  result  is  no  stable  one,  but  is  dependent  on  thei^ 
energetic  employment,  and  is  obtained  only  in  certain  fomis 
and  stages  of  the  disease,  under  especially  favorable  circum- 
stances. .  Although  I  lay  .a  great  stress  on  the  technic  of  the 
surgical  treatment  of  phthisis  laryngis  and  insist  upon  this 
always,  I  am  far  from  believing  that  a  perfect  technic  is  all 
that  is  necessary  to  treat  the  patient  successfully. 

The  physician  must  be  therapist  and  surgeon  in  so  far  as 
the  local  treatment  has  a  good  prognosis  only  when  accom- 
panied by  care  of  the  general  condition,  the  nutrition,  and  the 
pulmonary  aflfection. 

The  statements  mentioned  here  were  made  by  me  twenty 
years  ago.  I  have  been  true  to  them  in  deed  and  word.  They 
seem  unknown  to  many  of  my  colleagues,  and  therefore  T 
repeat  them  here  to  prevent  ungrounded  attacks  on  the  person 
and  the  method. 

I  have  been  accused  of  a  too  great  optimism  in  regard  to 
the  results  of  surgical  treatment  and  a  too  great  enthusiasm 
in  carrying  out  this  method. 

I  should  like  to  quote  a  sentence  from  Kant :    "Enthusiasm 
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is  that  property  of  the  human  mind  witliout  which  no  good  is 
ever  accomplished." 

It  is  a  peculiar  fact  that  this  accusation  has  come  chiefly 
from  those  of  my  colleagues  who  have  had  either  little  or  no 
experience  in  this  direction,  and  who,  after  a  few  usually  un- 
successful experiences,  have  abandoned  it.  Some  of  them 
probably  used  the  method  in  unsuitable  cases.  Others  were 
.;ed  on  account  of  the  difficulty  of  the  technic,  a 
It  severe  hemorrhaec  or  the  use  of  badlv  chosen  in- 
struments. 

In  a  disease  considered  twenty  years  ago  as  mcurabie.  wiiose 
energetic  treatment  was  regarded  as  a  medical  mistake 
(Stoerk),  an  unnecessary  handling  of  infiltrations  (Schroet- 
ter),  or  as  a  torment  to  the  patient,  it  was  a  bold  proposition 
to  suggest  a  surgical  treatment.  The  first  cases  published 
by  Krause  and  myself  were  characterized  as  diagnostically  un- 
certain. We  were  asked  for  cures  of  the  gravest  cases,  pa- 
tients with  cachexia  and  diffuse  infiltrations  and  ulcers. 
Every  lack  of  result,  every  relapse,  every  passing  exacerba- 
tion of  these  unreliable  cases  was  used  as  a  weapon  against 
the  method  and  its  discover,  and  in  certain  clinics  and  hos- 
pitals were  demonstrated  to  students  and  physicians  as  warning 
examples  of  the  perniciousness  of  this  method,  which  was  con- 
demned. 

Gradually,  through  the  aid  of  many  trustworthy  colleagues, 
this  judgment  was  destroyed  and  the  observation  of  more 
l.Titing  cicatrization  and  cure  of  even  severe  cases  gave  an 
impetus  to  the  energetic  treatment  (Schech,  Keimer,  Gleits- 
man.  Gougenheim.  Balzer,  Massei.  E.  Fraenkel,  Tessier).  S. 
Srebmy  in  1897  published  a  careful  collection  of  all  cases 
published  between  1887  and  1897.  Only  eight  authors  had 
opposed  this  method,  some  of  whom  did  so  without  personal 
experience  and  on  purely  theoretic  grounds. 

At  the  meeting  of  the  Tenth  International  Congress  in 
Berlin,  1880,  I  demonstrated  a  patient  who  had  been  cured 
for  two  years  of  a  severe  laryngeal  phthisis.  Furthermore,  1 
showed  the  larynx  of  a  patient  who  had  been  cured  for  three 
years,  but  who  had  subsequently  died  of  intestinal  tubercu- 
losis :  also,  a  number  of  cases  where  through  surgical  interven- 
tion, i.  c.,  curetting  the  ulcers,  or  removal  of  the  tubercular 
infiltration  with  sharp  force])S.  permanent  cicatrizati'-n  or  tm- 
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provement  took  place  in  the  larynx.  Most  of  the  members 
were  convinced  of  the  correctness  of  my  deductions.  These 
were  very  forcibly  supported  by  Moritz  Schmidt  and  Hermann 
Krause.  However,  we  were  unable  to  overcome  the  opposition 
despite  the  fact  that  the  specimens  were  recognized  by  Prof. 
Virchow  as  completely  healed.  Since  certain  members  de- 
manded a  microscopical  examination  for  the  purpose  of  de- 
termining whether  tubercular  foci  were  present  in  the  deeper 
tissue,  under  the  scar,  the  specimen  was  sent  to  prosector 
Eugen  Fraenckel  at  Hamburg.  The  result  of  his  examina- 
tion ran :  "There  was  not  even  a  trace  of  anything  that  could 
have  been  called  a  tubercle  or  like  one." 

Four  years  later  the  question  of  surgical  treatment  of 
larynx  phthisis  was  again  discussed  at  the  Eleventh  Interna- 
tional Medical  Congress  at  Rome.  Gougenheim  (Paris),  Len- 
nox-Browne (London)  and  the  author  were  chosen  as  essay- 
ists. Eighteen  members  of  the  laryngologic  section  took  part 
in  the  discussion.  The  result  of  the  very  earnest  debate,  which 
took  place  under  the  presidency  of  Dr.  F.  Semon.  was  a  very 
favorable  one  for  the  value  of  the  surgical  treatment.  Fifteen 
members  argued  for  it  on  the  grounds  of  personal  experiences. 

Just  as  favorable  were  the  reports  of  Lennox-Browne  and 
Gougenheim.  who  had  used  the  method  in  fifty-eight  cases 
and  had  obtained  a  cure  in  twenty-five  cases  and  a  distinct  im- 
provement in  thirty.  I  discussed  then  the  subsequent  course 
of  the  cases  cured  since  1887,  and  presented  to  the  section  a 
colleague  from  Dynaburg,  Dr.  Sczastny,  who  for  four  years 
had  been  cured  of  a  severe  diffuse  laryngeal  phthisis,  had  re- 
covered voice  and  deglutition,  and  showed  such  an  improve- 
ment in  his  general  condition  and  the  pulmonary  process  that 
he  could  readily  fulfill  his  office  as  chief  physician  of  a  large 
military  hospital. 

A  distinct  change  has  in  a  few  years  come  over  the  position 
as  to  the  surgical  treatment  of  phthisis  laryngis.  Burger  says 
that  "after  the  original  recommendations  of  Moritz  Schmidt 
and  Heryng  had  met  and  withstood  a  violent  opposition,  there 
appeared  a  stage  of  recognition,  whose  celebration  at  the 
Eleventh  International  Congress  at  Rome  in  1894  will  always 
be  a  source  of  pleasant  recollection.  At  that  very  time,  as 
Krieg  correctly  observes,  the  advocacy  of  energetic  method 
was  at  its  zenith.    Since  then  it  has  declined,  and  I  was  afraid 
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that  Kronenberg  was  too  optimistic  when  he  thought  that 
iK)w  since  the  enthusiasm  had  passed  away,  a  sober  judgment 
would  rule,  which  would  be  as  far  removed  from  doubting 
desptmdency  as  from  thoughtless  overvaluation  of  our  ability 
and  knowledge." 

"Like  Krieg,"  continues  Burger.  "I  have  gained  from  the 
literature  of  the  last  few  years  the  impression  that  a  large 
number  of  lar\ngok>gists  have  confined  themselves  to  the  use 
of  antibacterial  and  c^isinfecting  remedies,  that  most  of  them 
use  lactic  acid,  and  that  relatively  few  treat  suitable  cases 
perseveringly  and  intelligently  according  to  the  principles  of 
surgical  therapy. 

''With  such  facts  in  mind,  one  asks  in  astonishment  whether 
tlie  earlier  enthusiasm  was  founded  only  on  idle  dreams  and 
whether  the  well-known  cures  were  only  the  result  of  an  un- 
criticizing  enthusiasm."  Burger  then  addressed  himself  to 
those  colleagnes  who,  in  his  own  words,  broke  ground  in  this 
field,  and  who  had  for  the  longest  time  carried  out  the  treat- 
ment, viz..  Moritz  Schmidt,  Krause  and  myself. 

He  received  from  M.  Schmidt  the  following  statement:  "Al- 
most one-fifth  of  the  cases  were  cured.  Part  of  them  suffered 
from  relapses,  especially  when  the  lungs  were  not  cured." 
Schmidt,  however,  has  observed  for  years  patients  whose 
larynx  and  lung  aflPections  have  been  cured,  and  who  were 
not  reinfected. 

Five  months  ago  I  inquired  from  Prof.  Spiess,  of  Frankfurt, 
the  worthy  co-worker  of  Moritz  Schmidt,  as  to  the  number  of 
curettements  made  by  them  and  the  details  of  the  results  of 
their  treatment. 

Prof.  Spiess  estimated  the  yearly  number  of  currettement-? 
at  about  400.  i.  e.,  at  about  6000  for  the  last  fifteen  years.  He 
nuthorizes  me  to  state  here  that  he  curettes  energetically,  ex- 
cises and  works  with  cutting  instruments  without  having  ol>- 
-erved  that  new  infections  were  caused  thereby.  On  the  con- 
trary, he  ascribes  to  this  therapy  a  large  number  of  cures. 

Krause  also,  says  Burger,  still  sticks  to  his  earlier  optimistic 
standpoint.  He  is  convinced  {Monatsch.  f.  Ohrenheilkund^'. 
11)04.  p.  381)  that  this  method  "would  be  as  successful  to 
anyone,  who  used  it  intelligently  and  with  a  proper  technic," 
as  to  him. 

When   I  learned  that  Krause  could  not  take  part   in  this 
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congress,  I  went  to  him  at  San  Remo,  and  am  authorized  to 
communicate  his  views. 

He  estimates  the  number  of  curettements  performed  in  his 
poHcHnic  and  private  practice  at  about  4000.  He  had  never 
observed  a  secondary  infection.  Even  in  the  worst  cases  he 
saw  an  astonishingly  rapid  closure  of  the  wound. 

Krause  has  not  discarded  the  galvanocaustic  treatment,  as 
it  is  very  convenient  in  many  cases  which  are  inaccessible  ex- 
cept with  difficulty  with  the  surgical  instruments.  Further- 
more, he  does  not  doubt,  though  personal  experience  is  lack- 
ing, the  good  results  of  Krieg,  Mermod,  etc.  He  cannot, 
however,  regard  this  method  as  a  panacea,  which  could  only 
be  claimed  by  one  who  is  autocratic  enough  to  be  impatient 
with  any  method  save  his  own.  According  to  Krause,  the 
galvanocaustic  is  only  an  aid  to  the  radical  surgical  treatment. 

In  his  second  article,  published  in  1904,  in  the  Arch.  f.  Laryn- 
gologie,  Krieg  says  that  lately  he  had  successfully  replaced  the 
purely  surgical  treatment  by  the  galvanocaustic,  or  had  used 
them  combined.  Out  of  over  200  cases  Krieg  had  obtained  a 
permanent  cure,  i.  e.,  cicatrization,  in  60  poor  patients,  without 
any  cauterizing  agent  or  lactic  acid.  Occasionally  he  saw 
granulation  formation  in  the  vicinity  of  the  cicatricized  wound, 
which  he  regarded  as  an  expression  of  the  vulnerability  of  the 
tissues  over  the  deeper,  infiltrated  areas. 

That  these  results  were  not  temporary  is  shown  by  the  fol- 
lowing letter  sent  to  me  by  Krieg  in  May,  1908 : 
Dear  Doctor: — 

To  your  questions  I  can  reply  as  follows : 

1.  I  have  curetted  73  times. 

2.  I  have  never  had  a  dangerous  hemorrhage. 

3.  I  have  never  seen  a  succeeding  miliary  tuberculosis,  nor 
have  I  observed  a  dangerous  reaction  follow  the  galvano- 
caustic. 

4.  I  have  seen  48  cases  where  the  cure  of  the  laryngeal 
tuberculosis  lasted  for  three  years.  It  must  be  stated,  moreover, 
that  an  inquiry,  which  I  have  not  conducted  since  1904,  would 
doubtless  reveal  other  cases  as  cured. 

5.  An  indication  for  total  extirpation  of  the  larynx  never 
was  seen  by  me.  Very  sincerely, 

KRTKn. 

The  same  year  there  appeared  the  great  work  of  Mcnm^il 
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(Lausanne).  I'.y  ilic  use  of  sharp  forceps  or  the  galvano- 
caustic,  he  obtained  lasting  cures  in  60  cases  of  diffuse  phthisis 
of  the  lung  and  larynx  of  the  severest  type.  He  was  able  in 
1903  to  present  18  cured  patients  before  the  annual  meeting 
of  Swiss  pliysicians.  Of  240  cases  of  larynx  phthisis,  the 
cure  lasted 

in  60  over  1  year, 

in  40  over  1^  years, 

in  17  over  3  years. 

Even  in  the  most  severe  cases,  which  died  later  on  from  their 

lung  affection,  Mermod  obtained  distinct  improvement  of  the 

voice  and  deglutition. 

That  Sir  Felix  Semon,  whom  Griinwald  designated  as  one 
of  the  opix)nents  of  surgical  treatment,  must  be  removed  from 
their  ranks  is  shown  by  the  following  extract  from  his  letter 
of  May  28,  1908: 

**I  think  that  I  have  clearly  enough  stated  that  we  should 
be  thankful  to  you  for  your  untiring  advocacy  of  surgical  in- 
tervention in  appropriate  cases  I.  myself,  always  operate  in 
such  cases,  only  I  cannot  go  so  far  as  Prof.  Mermod,  accord- 
ing to  whose  own  words,  there  is  no  contraindication  for  the 
use  of  the  galvanocautery  in  laryngeal  tuberculosis.  I  have 
expressed  myself  in  the  same  way  in  all  of  my  writings." 

We  will  now  let  the  opponents  of  the  purely  surgical  treat- 
ment (sharp  instruments)  speak,  and  will  now  commence 
with  Griinwald.  His  successful  results  from  the  use  of  deep 
galvanocauterization  have  led  him  to  call  this  method  the  sov- 
ereign one,  and  to  discard  the  purely  surgical  method  for  fear 
of  tubercular  and  purulent  infection.* 

Griinwald  designates  most  of  the  remedies  hitherto  employed 
against  larj-ngeal  tuberculosis  as  unsuitable,  especially  the 
chemical  cauterants,  the  cutting  laryngeal  instruments,  but 
more  especially  the  tearing  and  crushing  ones,  on  account  of 
injury  through  unnecessary  and  dangerous  superficial  trau- 
matism and  insufficient  deep  action.  He  fears  to  lay  bare 
simultaneously  tubercular  and  normal  tissues — whether  it  be 
the  blood  or  lymph  system — by  which  a  local  or  even  a  gen- 
eral dissemination  of  the  infection  might  be  caused  (p.  37). 

'This  danger  can  be  prevented  only  when  this  excision  takes 

•Die  Therapie  der  Kehlkopftuberkulose  mit  besonderer  Bertlck- 
slchtlgung  auf  den  galvanokausUschen  TJefenstlch. 
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place  in  the  healthy  tissue  outside  of  the  diseased  area,  or 
when  the  treatment  leads  to  occlusion  of  the  paths  of  infec- 
tion or  to  the  death  of  the  germs.  For  this  reason  alone 
should  protection  of  the  surface  be  our  motto.  Only  the 
smooth  excision  of  more  or  less  pedunculated  parts  would 
cause  no  damage.    Here  the  loop  comes  into  consideration." 

According  to  Griinwald,  jthe  galvanocautery — the  deep  in- 
cision— must  be  considered  as  a  panacea,  on  account  of  its 
slight  reaction,  since  it  gets  rid  of  the  diseased  tissue  and  the 
bacteria  quickly  and  completely,  and  makes  possible  desired 
result,  since  the  infiltrate  extends  beyond  the  recognizable 
borders  of  the  focus. 

As  to  the  method,  Griinwald  uses  about  a  dozen  lines  in 
its  explanation : 

"The  burning  point  is  placed  on  the  selected  spot,  and  after 
it  has  been  heated,  is  slowly  pressed  into  the  tissues,  until 
either  the  distinct  resistance  of  the  normal  tissues  or  the 
reddish  gleam  in  the  subglottic  space  calls  a  halt.  The  point 
should  act  until  it  is  movable  in  the  puncture-canal,  about  5  to 
10  seconds.  Not  more  than  two  punctures  should  be  made 
on  account  of  reaction  which  will  follow.  In  general,  all 
symptoms  disappear  in  8  to  14  days ;  the  scab  disappears  un- 
observed. When  the  burn  is  severe,  there  is  a  large  sloughing 
of  necrotic  masses,  followed  by  a  negligible  swelling." 

A  complete  discussion  of  Griinwald's  interesting  article 
would  transgress  the  limits  of  this  paper,  and  will  be  done 
elsewhere.  The  chief  point  of  his  theory,  the  necessity  of 
preserving  the  epithelium  of  the  tubercular  infiltration  and  the 
warning  against  the  purely  surgical  method  on  account  of  in- 
fection, these  have  been  shown  by  Schmidt,  Spiess,  Krause, 
Gleitsmann,  Besold,  Gidionsen,  and  by  my  observations  of 
20  years  as  not  substantiated  by  clinical  findings.  He  is  right, 
however,  when  he  says  that  infiltrations  which  for  a  long 
time  resist  degeneration,  are  circumscribed  and  exist  in  rela- 
tively well  nourished  individuals,  free  from  fever  and  without 
dysphagia,  may  be  treated  conservatively,  especially  in  patients 
who  are  living  in  sanatoria  or  health  resort  clinics.  The 
number  of  curettements  performed  by  the  above  named  col- 
leagues is  over  12,000.  According  to  oral  and  written  testi- 
mony, not  one  of  them  has  frequently  had  a  severe  hemor- 
rhage or  tubercular  infection  followinjr  a  surgical  intervention. 
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I  will  now  take  up  the  views  expressed  in  a  very  interesting 
article,  published  this  year  by  Bcsold  and  Gidionsen.  entitled, 
*•  Pathologic  und  Therapie  der  Kehlkopftuberkulose."  I  can 
review  here  only  the  treatment,  and  that  briefly.  The  interest- 
ing microscopical  fin(Hngs  deserve  great  consideration,  es- 
pecially the  photographic  reproductions  of  microscopic  speci- 
mens. 

Their  material  consisted  of  500  cases  of  larynx  tuberculosis 
treated  during  the  last  10  years  at  Falkenstein  a.  Taunus. 

Of  all  the  different  metho<ls  of  treatment,  the  surgical  was 
found  to  be  the  best  in  the  severer  cases  of  larynx  phthisis. 

"We  must  characterize  the  instrumental  treatment  of  laryn- 
geal tuberculosis  as  very  beneficial,"  say  the  authors,  "and 
would  not  approach  this  disease  without  the  double  curette, 
until  some  better  method  is  discovered  (p.  87).  Also,  the 
extirpation  of  very  swollen  and  infiltrated  areas,  although  no 
more  forcible  method  seemed  to  lie  indicated,  not  only  caused 
an  amelioration  of  existing  symptoms  and  functional  disturb- 
ances, but  seemed  directly  commanded  for  humanity's  sake. 

"The  double  curette  is  better  than  the  simple.  The  surface 
of  the  wound  is  covered  with  a  scab  either  by  the  75%  lactic 
acid  or  the  cautery-,  especially  when  it  is  not  very  large. 

"The  electrocautery — as  it  should  be  called  instead  of  g^- 
vanocautery — deserved  to  be  widely  employed.  That  a  reaction 
follows  its  use  is  conceded.  To  lessen  it,  the  cautery  should 
he  used  almost  xvhiU-hot  in  order  to  attain  the  carbonizing  of 
the  tissue  with  the  formation  of  a  black  or  yellow  scab.  If 
it  is  insufficiently  heated  (rc<l- hot)  a  white  scab  is  formed,  a 
necrosis,  causing  i>ain  and  dysphagia. 

"Such  scabs  often  require  two  to  three  days  for  sloughing, 
and  are  to  be  regarded  as  the  result  of  insufficient  incandescence. 
Care  giust  l>e  taken,  therefore,  to  use  the  most  intense  heal, 
but  to  leave  in  contact  the  shortest  possible  time,  repeating  if 
necessary.  If  this  is  done,  the  reaction  is  minimal.  It  is  over 
ill  a  couple  of  days. 

Porcelain  jwints  are  used  for  iar,ije  surfaces  ami  platinum 
t 'r  smaller.  Griinwald's  deep  galvanocaustic  puncture  they 
consider  an  electrital  overheat-ng  with  metallic  electrodes, 
since  the  point  in  its  canal,  even  when  the  current  is  very 
strong,  has  a  very  faint  glow  or  none  at  all.  and  heats  the 
surrounding  tissues  so  much  that  it  leads  to  necrol> 
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The  results  of  the  surgical  treatment  of  Resold  and  Gidion- 
sen  were  dependent  on  the  general  resistance  of  the  patient, 
the  severity  of  the  local  condition  and  the  pulmonary  disease, 
and  finally  on  the  correct  and  timely  treatment.  Of  the  500 
tubercular  patients,  20  per  cent  were  cured,  and  this  lasted 
often  eight  to  ten  years. 

As  to  the  hemorrhage,  which  is  supposed  to  be  prevented 
by  the  galvanocautery,  this  is  true  only  of  the  red-hot  cautery, 
for  the  white-hot  porcelain  point  does  not  prevent  hemorrhage. 

Why  Griinwald  was  so  afraid  of  artificial  wounds  could 
not  be  understood  by  the  authors.  On  the  contrary,  they  agree 
with  other  authors  that  this  theoretic  consideration  was  not 
borne  out  and  that  much  oftener  the  artificial  wounds  very 
quickly  were  covered  over  and  closed. 

Friedrich  (Kiel)  in  his  last  article  opposes  Griinwald's  fear 
of  injury  to  covering  epithelium  of  the  tubercular  infiltrate. 

Burger,  in  his  last  article  on  the  importance  of  laryngeal  tu- 
berculosis, says :  "Kronenberg's  assumption  that  the  results 
are  dependent  on  chance  does  not  seem  to  me  permissible,  be- 
cause the  most  active,  optimistic  and  restless  champion  of 
active  treatment  is  always  getting  new  results.  And  here,  ac- 
cording t'o  him,  is  the  explanation  of  the  distinct  diflference 
in  the  opinions  of  the  writers.  The  surgical  treatment  de- 
mands not  only  a  well  developed  technic,  which,  of  course,  is 
present  in  all  the  authors  who  have  related  their  experiences, 
but  it  also  demands  a  stock  of.  patience,  perseverance  and 
faith.  Whoever  is  scared  ofif  by  a  dozen  disappointments  and 
bad  results  and  retires  to  the  ranks  of  the  nihilists,  will  have 
no  correct  judgment  as  to  the  possibilities  of  the  surgical 
treatment.  Entrance  into  this  Holy  Place  is  allowed  only  to 
believers.  For  the  correct  judgment  of  the  value  of  this 
method,  the  hyperpessimistic.  impatient  and  inexact  therapist 
must  be  unconditionally  excluded." 

Everyone  who  has  collected  experiences  extending  over  a 
long  time  in  the  surgical  treatment  of  laryngeal  phthisis, 
whether  they  be  with  cutting  instruments  or  the  cautery,  will 
agree  with  Lermoyer,  who  has  the  following  to  say  in  regard 
to  this  method : 

"In  place  of  learning  a  new  method,  many  find  it  easier  to 
deny  its  correctness  and  results.  Thus  patients  with  laryngeal 
phthisis,  who  complain  of  fearful  dysphagia,  and  are  dying 
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of  hunger,  are  treated  with  gargles  instead  of  procuring  relief 
for  them  by  curettement." 

In  agreements  with  Spiess  and  Krause,  I  have  practically 
never  seen  a  tubercular  infection  of  a  wound.  In  order  to  pre- 
vent the  purulent  infection  of  a  wound,  I  use  an  alcoholic 
malachite-green  solution  of  1  to  2  per  cent  and  can  heartily 
recommend  this  after  eight  years*  use.  The  astonishing  dis- 
infecting power  of  organic  dyes  was  discovered  by  Koch  in 
1J<80  and  investigated  further  by  Behring.  He  showed  that 
this  remedy  far  exceeds  the  action  of  sublimate  on  anthrax. 

In  1890  Stilling  introduced  methyl  violet  under  the  name  of 
pyoktanin.  This  preparation  has  the  power  of  checking  sup- 
purations and  preventing  them  without  causing  any  irritation 
of  importance.  Bresgen,  by  experiments  extending  over  a 
long  time,  showed  the  advantages  of  this  treatment,  and  I  can 
substantiate  everything  he  says.  By  the  correct  use  of  pyok- 
tanin. we  are  not  only  able  to  favorably  influence  infectious 
and  inflammatory  conditions  of  the  throat  and  tonsils  and 
even  cure  them,  but  what  is  of  more  importance,  are  also  able 
to  avoid,  after  bloody  or  galvanocaustic  operations  in  the  nose, 
throat  and  larynx,  an  inflammatory  reaction  with  all  its 
sequelae,  such  as  swelling,  pain  and  suppuration. 

I  used  pyoktanin  for  several  years,  until  on  the  advice  of 
I^hring  I  gave  the  preference  to  malachite-green  (Griibler). 
This  drug  has  about  three  times  the  bactericidal  power  of  pyok- 
tanin. On  some  bacteria  it  has  an  almost  specfic  action.  For 
example,  it  acts  against  anthrax  and  the  comma  bacillus  about 
one  hundred  times  as  well  as  against  the  typhoid  bacillus. 
According  to  Lingelsheim.  streptococci  cultures  are  killed  in 
two  hours  by  a  proportion  of  1  to  TOO. 

For  these  reasons  I  use  this  drug  for  alter-trcatinent.  after 
the  curettement  and  galvanocaustic  treatment  of  tubercular 
ulcers  and  infiltrates. 

The  objections  brought  against  this  method  of  treatment 
are  based  on  the  following  points:  the  malachite-green  soils 
l)oth  physician  and  patient  and  sticks  to  linen  and  hands  as 
green  spots,  which  are  hard  to  remove.  In  the  larynx  it  causes 
a  sensation  of  burning  and  dryness  and  has  a  taste,  which  to 
many  is  unbearable. 

.Ml  these  objections  are  of  little  importatKe  when  we  con- 
•^ider  its  power  of  preventing  inflammation,  and  must  cause 
wr.nder  that  thev  are  use<l  as  a  ba*;'s  for  refusing  its  use. 
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If  we  understand  it  correctly,  the  objection  is  that  malachite- 
green  frequently  stains  the  hands  and  laundry  of  the  physician. 
The  contraindication  therefore  is  a  purely  personal  objection 
to  the  loss  of  time  in  cleaning  the  spots'. 

Anyone  who  has  used  malachite-green  for  a  long  time  and 
correctly,  that  is  in  fresh  solution  and  proper  dose,  after 
operations  on  the  mucous  membrane  of  the  upper  air  tract, 
will  put  into  the  background  the  inconveniences  attending  its 
use  when  he  considers  its  very  distinct  advantages.  By  ob- 
serving certain  cautions,  its  bad  features  can  be  easily  pre- 
vented. From  my  experiences  I  can  give  the  following  advice 
as  to  its  use: 

The  malachite-green  should  be  used  only  with  a  cotton- 
wound  applicator,  and  only  to  the  extent  of  a  dark  green 
coloration  of  the  wound.  Care  must  be  taken  to  avoid  an 
excess  of  the  drug,  by  dipping  the  applicator  in  a  vessel  con- 
taining only  enough  fluid  to  be  absorbed  by  the  cotton.  After 
the  application  the  patient  must  neither  cough  nor  spit.  Only 
after  some  time  may  he  take  a  drink  of  water.  Many  patients, 
however,  on  account  of  the  bad  taste,  spit  out  the  colored 
spittle  at  once,  and  stain  their  lips  and  chin.  Cotton  dipped  in 
alcohol,  will  remove  the  stain.  The  patient  must  be  warned 
not  to  spit  into  his  handkerchief.  In  one's  own  interest,  one 
should  warn  the  patient  not  to  cough,  but  if  he  does  so  anyhow, 
should  be  careful  to  get  out  of  the  way. 

The  well-known  ink-spot  eradicator  (Weinstein's  rods)  re- 
moves the  green  color  from  the  skin  in  a  couple  of  seconds, 
as  do  ammonia  and  alcoholic  potassium  solutions. 

When  possible,  the  solutions  should  be  made  fresh,  in  small 
quantities,  and  kept  from  the  light  in  dark  bottles. 

The  first  to  use  the  galvanocautery  in  laryngeal  phthisis 
was  Voltolini.  Discouraged  by  bad  results  he  discarded  this 
method. 

Further  experiments  by  Schaeffer,  Pieniazek,  Lublinski, 
Goughenheim  and  L.  v.  Schrotter  gave  relatively  good  results, 
but  did  not  lead  to  its  general  use.  A  noteworthy  article  by 
S.  Srebeny  (Medycyna,  1893),  who  obtained  cicatrization  in 
almost  every  one  of  13  cases,  was  not  able  to  make  it  accepted, 
as  the  paper  was  published  in  Polish.  In  spite  of  my  early 
bad  results,  observed  in  hospital  practice,  I  have  for  15  years 
used  the  galvanocautery,  loop  or  point,  in  certain  cases  with 


TUBi;Ktrr,(tsis  oi   itpkk  air  passages.  1016 

advantage,  especially  in  tumor-like  infiltrations  and  granula- 
tion formations  on  the  false  vocal  cords  and  posterior  laryngeal 
wall,  not  only  in  tuberculosis,  but  also  in  scleroma  and  syphilitic 
granulation  products.  In  such  conditions  they  have  given  me 
the  best  of  results. 

In  comparing  the  galvanocaustic  with  the  purely  surgical 
method,  one  point  deserves  special  notice.  Many  writers 
claim  that  the  use  of  the  former  in  laryngeal  phthisis  demands 
a  less  degree  of  technic  than  the  use  of  the  cutting  forceps. 
This  view  is  eroneous.  The  correct  use  of  the  galvanocautery 
in  the  larynx  requires  a  very  exact  technic  and  experience. 
The  dosage  of  the  heat  is  not  so  easy  to  learn  as  it  is  thought 
to  be  by  many  colleagues.  Also,  the  form,  length  and  thick- 
ness of  the  platinum  point  must  correspond  to  the  degree  of 
destruction  desired.  All  so-called  galvanocautery  knives  must 
be  discarded,  to  l>e  replaced  by  double  points,  spiral  points  or 
small  porcelain  points.  A  complete  severance  of  the  infiltrated 
false  cords  with  opening  of  the  sinus  and  without  burning  or 
injur\'  to  the  vocal  cords  demands  a  steady  hand  and  a  sure 
eye,  and  is  technically  as  difficult  as  the  use  of  I^ndgraf'.< 
double  curette  in  this  region.  The  same  is  true  of  all  galvano- 
caustic operations  on  the  vocal  cords,  especially  their  inferior 
surfaces.  Here,  every  excess  is  a  direct  injury  to  the  cords, 
from  doing  which  I  would  give  the  strongest  warning. 

The  possibility  of  hemorrhage  after  surgical  intervention 
must  not  be  overlooked. 

Its  frequency  and  danger  seems  to  me  to  be  exaggerated. 
Mermod  is  the  one  who  insists  on  this  most  strongly.  In  more 
than  10,000  cases  there  were  about  6  fatal  and  l."*  severe  hemor- 
rhages. A  fatal  one  two  hours  after  curettement  (from  an 
angioma)  was  observed  in  my  division  of  the  St.  Rochus 
Hospital  by  one  of  my  assistants.  I.  myself,  have  seen  eight 
severe  hemorrhages  in  1000  curettemcnts,  all  of  which  could 
be  checked. 

M.  Schmidt  reports  a  case  of  fatal  hemorrhage  (the  autopsy 
showed  an  angioma  as  the  source)  and  a  long,  severe  venous 
hemorrhage,  which  was  checked  by  loosening  the  constricting 
clothing.  Mermod  saw  a  hemorrhage,  from  the  results  of 
which  the  patient  died  several  days  later.  Two  severe  hemor- 
rhages happened  to  my  assistant,  Dr.  Wroblewski.  after  ex- 
cision of  the  sclerotic  false  cords.    I.  too,  have  seen  prolonged 
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hemorrhages  after  operations  on  the  false  cords  and  the  epi- 
glottis, especially  if  the  vein  on  the  lingual  surface  was  in- 
jured. I  suspect  that  the  number  of  copious  hemorrhage  is 
larger  than  is  indicated  by  the  literature,  but  I  regard  the 
wild  fear  of  the  many  knife-shy  colleagues  as  overdrawn  and 
agree  with  Krause,  who  never  saw  a  severe,  unchecked  hemor- 
rhage in  about  400  curettemehts,  and  who  is  disposed  to  refer 
it,  when  it  does  occur,  to  an  improper  technic.  A  few  words 
here  as  to  hemostasis.  In  parenchymatous  hemorrhages,  I  use 
a  10  per  cent  cocain  spray  with  an  addition  of  adrenalin,  fol- 
lowed by  applications  of  small  cotton  tampons  dipped  in  5 
per  cent  perhydrol.  If  it  continues,  a  tampon  dipped  in  a  20 
per  cent  cocain  solution  is  pressed  against  the  bleeding  area, 
and  allowed  to  remain  a  half  minute,  followed  by  application  of 
equal  parts  of  lactic  acid  and  liquor  ferri  sesquichloratum.  In 
the  case  of  small  spurters  (epiglottis)  I  apply,  after  thorough 
cocainizing  of  the  bleeding  area  and  pressing  with  cotton  tam- 
pon dipped  in  perhydrol,  the  red-hot  galvanocautery.  Inter- 
nally, secale  cornutum  is  given.  Also  morphin  for  cough, 
ice  collars,  ice  pills,  absolute  rest,  speaking  being  forbidden. 

In  a  case  of  dangerous  hemorrhage  from  the  false  cords 
(scleroma  laryngis)  in  a  previously  tracheotomized  patient,  I 
was  compelled  to  use  the  double  tampon  by  means  of  two 
tampons  tied  by  ligatures.  A  double  thread  was  passed  by 
means  of  a  Belocque's  probe  through  the  tracheal  opening 
into  the  mouth  and  drawn  outward.  A  small  tampon  was 
tied  to  the  tracheal  and  a  large  gauze  one  to  the  oral  end,  both 
threads  were  drawn  in  opposite  directions  so  that  the  smaller 
tampon  was  drawn  through  the  tracheal  opening  below  the 
vocal  cords,  while  the  larger  was  pressed  against  the  introitus 
laryngis.  After  both  had  been  fastened  to  the  introduced 
tracheal  canula,  the  hemorrhage  was  checked. 

THE  SURGICAL  TREATMENT  IS  INDICATED. 

(a)  In  tubercular  tumors  of  the  larynx. 

(b)  In  circumscribed,  chronic,  tumor-like  infiltrations  of  the 
posterior  laryngeal  wall,  which  show  little  tendency  towards 
degeneration. 

(c)  In  chronic  ulcers,  resting  on  an  infiltrated  base  and 
surrounded  by  granulation  products,  which  resist  other 
methods  of  treatment. 
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(d)  In  unilateral  disease  ui  tiic  larynx,  even  when  the  epi- 
glottis, false  cords  and  aryepij^lottic  folds  are  involved. 

IT    IS   CONTRA! NDICATED. 

(a)  In  severe  pulmonary  phthisis  comlwned  with  malnu- 
trition and  wasting. 

1 1>  I  In  diffuse  miliary  tuberculosis  of  the  larynx,  or  of  the 
larynx  and  pharynx. 

(c)   In  all  cachectic  conditions. 

(<1)  In  severe  laryngeal  stenosis  caused  by  inflammatory 
swelling  of  the  affected  parts  (here  the  quickest  possible 
tracheotomy  is  demanded). 

(e)  In  frightened,  nervous,  irritative,  distrustful,  listless 
patients  and  those  who  frequently  change  doctors,  but  especial- 
ly in  persons  whose  general  condition  promises  little  for  cure. 

The  surgical  treatment  demands  from  the  physician  devotion 
to  the  patient,  patience  and  great  persistence,  as  well  as  the 
most  complete  know  ledge  of  the  Icchnic  and  an  exact,  sharp  in- 
strument. It  should  as  far  as  possible  not  be  performed  on 
out-patients.  The  greatest  attention  must  be  used  in  the  after- 
treatment,  and  the  patients  should  Ix?  under  observation  for 
months  and  often  years. 

The  operation  is  very  slightly  painful,  if  the  cocain  has 
been  used  correctly. 

The  relatives  as  well  as  the  patient  should  be  told  before- 
hand that  the  trouble  in  swallowing  cannot  be  cured  at  once 
by  the  operation,  that  it  is  frequently  made  worse  for  some 
days  afterwards,  and  that  the  performance  of  the  operation 
only  in  exceptional  cases  brings  about  a  radical  cure  of  the 
larynx.  Furthermore,  it  would  be  well  to  state  that  the  re- 
moval of  the  infiltration  is  rarely  possible  at  one  operation; 
that  in  spite  of  the  operation,  relapses  may  occur  in  the  larynx ; 
and  that  the  physiriati  ran  trive  no  guarantee  of  the  eventual 
cure. 

.\fter  20  years'  experience  I  can  confirm  the  conclusions 
stated  in  my  address  before  the  International  Congress  it 
Berlin : 

"In  combined  phthisis  of  lungs  and  larynx,  surgical  inter- 
vention can  cure  localized  disease  of  the  larynx  and  restore 
its  function.    Nevertheless,  relapses  are  not  always  prevented. 
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whose  further  development  on  account  of  lesions  in  the  lungs 
is  not  checked  by  the  operation  alone,  without  a  corresponding 
general  treatment,  which  latter  must  be  always  looked  upon 
as  the  most  important  factor  in  the  therapy." 
I  should  like  to  add: 

(1)  The  galvanocaustic  treatment  alone,  or  combined  with 
surgical  intervention,  gives  the  best  results  in  localized  infil- 
trations and  relatively  good  general  condition. 

(2)  The  fear  of  tubercular  infection  and  severe  hemorrhage 
is  unfounded. 

(3)  Severe  cases  of  laryngeal  and  pulmonary  phthisis 
should  be  treated  in  sanatoria  by  specialists  thoroughly  trained 
in  the  technic. 

As  to  the  cure,  I  think  only  such  cases  should  be  considered 
cured  where  the  larynx  has  regained  its  normal  functions, 
i.  e.,  vocal  and  deglutive  power,  where  the  general  condition 
and  nourishment  leave  nothing  to  be  desired,  where  the  pul- 
monary process  has  been  checked,  where  cough  and  expectora- 
tion have  disappeared,  and  where  this  favorable  result  has 
lasted  at  least  one  year  without  a  relapse.  An  observation 
of  several  months  is  insufificient  to  place  such  an  improvement 
in  the  category  of  "cured"'   (Besold  and  Gidionsen). 

THE   EXTERNAL   OPERATIONS. 

Here  belong: 

(1)  Tracheotomy. 

(2)  Laryngofissure. 

(3)  Extirpation  of  the  larynx. 

Tracheotomy  was  first  recommended  by  M.  Schmidt,  not 
only  as  an  indicatio  vitalis.  but  also  as  a  curative  measure, 
though  Schmidt,  in  his  book,  says  that  since  he  has  come  to 
use  the  surgical  treatment  more  and  more  and  perhaps  with 
better  technic,  he  is  finding  less  and  less  occasion  to  recom- 
mend tracheotomy.  A  further  contribution  to  this  question  i^ 
furnished  by  Henrici.  He  recommends  it  for  children,  in 
healthy  or  slightly  aflfected  lungs,  and  relatively  benign  cases 
of  laryngeal  tuberculosis.  Mermod  is  against  tracheotomy  as 
a  curative  measure,  and  employs  it  only  in  very  severe  laryn- 
geal stenosis. 
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111  ii..-jMi..i  i.i.ian.c  I  have  seen  several  times  a  tubercular 
infection  of  the  tracheal  wound  in  decrepit  patients,  with  sputa 
filled  with  bacilli.  The  fault  lay  on  the  |KX)r  appointment  of 
my  division,  insufficient  ventilation  and  malnutrition  of  the 
patient.  I  have  ol>served  the  local  infection  of  the  tracheal 
wound  much  less  frequently  in  private  practice. 

Laryiii^oHssure  and  Extirpation  of  the  Larynx. — According 
to  Griinwald,  they  arc  indicated  in  those  processes  or  localiza- 
tions whose  cure  seems  impossible  by  the  endolaryngcal 
method.  Especially  in  jK^richondritic  processes  and  their  re- 
lap.ses,  and  also  in  very  extreme  disease  we  must  think  of 
external  operations. 

The  first  radical  operation  for  laryngeal  tuberculosis  was 
perfonned  in  1870.  unintentionally,  however,  as  the  diagnosis 
was  carcinoma.  In  the  course  of  the  followinir  35  years 
Griinwald  found  only  93  similar  operations. 

A  very  careful,  statistical  review  of  the  histories,  whicii  un- 
fortunately were  not  exact  in  many  cases,  gave  the  following: 

67  per  cent  died  soon  after  the  operation. 
S  per  cent  died  from  a  short  time  to  one  year  afterwards, 

IT  per  cent  were  cured  temporarily,  without  any  report  as 
to  the  subsequent  course. 

Griinwald  designated  the  laryngofissure  as  an  operation  not 
dangerous  in  itself,  .so  that  in  the  future  we  need  not  take 
into  consideration  death  from  the  operation,  since  it  is  con- 
nected with  no  danger  to  life.  There  is,  however,  tlie  danger 
of  tubercular  infection  of  the  wound  through  contact  with 
pulmonary  secretion  containing  turbercle  bacilli,  just  as  was 
"li-tTved  in  tracheotomy.  This  condition  happens  rarely.  It 
can  be  prevented  by  operating  only  in  healthy  tissue,  by  per- 
formance of  the  operation  only  after  an  upper  tracheotomy,  and 
finally  by  an  immediate  closure  of  the  wound.  As  to  the  in- 
fluence of  the  laryngofissure  on  the  general  condition,  an  ex- 
accrl)ation  was  noticed  in  m.Tnv  ca'^es.  thoiiL'h  thi^  is  not  to  be 
regarded  as  a  rule. 

Anr.tlier  disadvantage  tor  tiic  paiiciii  can  an>e  throutjh  th* 
formation  of  stenosis.  This  happens  when  two  opposing  sur- 
face are  apposed  and  grow  together.  It  can  be  prevented  if 
it  is  possible  to  avoid  long  contract  of  the  <tjrfacp  of  the 
wounds. 

The  conclusions  drawn  from  his  statistics  are  expressed  a-. 
follows : 
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Even  in  the  initial  stages  of  a  lung  affection,  especially 
when  the  larynx  is  greatly  involved,  one  should  by  all  means 
refrain  from  extensive  operations. 

Extirpation  of  the  Larynx. — The  indications  for  this  severe 
and  often  fatal  operation  are  very  limited.  It  demands  the 
most  perfect  technic  and  the  greatest  care  in  the  after-treat- 
ment, independent  of  the  instinctive  aversion  of  the  patient 
to  this  severe  operation,  although  favorable  results  have  been 
obtained  in  this  field.  This  is  shown  in  the  wonderful  -demon- 
strations by.  Prof.  Gluck  before  this  congress.  In  five  patients 
operated  for  laryngeal  carcinoma,  lasting  cure  for  years  was 
obtained  with  restoration  of  a  relatively  loud  and  distinct 
voice.  The  patients  breathe  without  a  canula,  swallow  with- 
out difficulty,  look  all  right,  and  are  able  to  carry  on  thei'* 
occupations. 

In  regard  to  t^e  phototherapy  attempted  by  Stillman  and 
L.  V.  Schrotter,  introduced  by  Sorgo,  and  tested  by  Kimwald, 
Jessen  and  Baer,  I  have  no  personal  experience.  In  certain 
cases  favorable  results  have  been  .obtained,  but  their  number 
is  too  small  for  positive  conclusions  and  comparisons  with  the 
more  energetic  treatments. 

Probably  electric  light  will  replace  sunlight.  The  method 
is  trying  on  the  patient.  Jessen  allows  the  patient  to  be 
illuminated  5  minutes,  and  repeats  this  every  hour.  Still,  I 
would  advise  methods  which  yield  quicker  results  in  cases 
where  two  weeks  have  passed  without  any  distinct  improve- 
ment. 

I  consider  it  a  great  service  of  Dreyfuss  when  in  a  discus- 
sion in  our  congress  he  insisted  that  physicians  should  send 
their  laryngeal  phthisis  patients  to  us  at  a  time  w'hen  they  are 
still  curable.  "I  know,"  says  the  author,  "that  under  certain 
circumstances  distrust  is  caused  by  propagandistic  acts.  It 
will  l)e  called  an  unfair  advertisement,  a  hunt  for  practice. 
These  belittling  thoughts  must  disappear  and  those  who  utter 
them  be  silenced  when  we  declare  to  others  that  we  are  acting 
in  the  interest  of  a  higher  than  personal  motive,  when  w'e  say 
to  ourselves  that  we  are  doing  nothing  more  than  our  right 
and  duty,  and  when  we  take  counsel  for  the  combating  of  the 
plague  of  tuberculosis." 

When  I  read  these  sentences  of  true  humanity.  I  involun- 
tarily thought  of  my  home  city,  where,  with  a  few  exceptions, 
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my  attempts  tur  >cari  tu  aitruducc  the  surgical  treatment  has 
not  only  been  frnit!ess  but  lias  been  met  by  dead  silence  or 
discredited  as  injurious.  I  have  never  fawned  on  colleague 
or  patient,  never  attempted  to  make  everything  alright  and 
to  swim  with  the  current.  The  distrust  of  most  colleagues 
for  the  -surgical  treatment  is  perhaps  due  to  my  own  resigna- 
tion and  lack  of  patience  in  attempting  to  convince  the  prin- 
cipal opponents  and  their  students.  The  present  congress, 
which  has  given  me  the  agreement  of  the  most  learned  and 
skilled  colleagues,  will  assist  in  removing  the  prejudices,  help 
truth  to  victory,  and  bring  to  the  unfortunate  patient  relief 
at  least  if  not  always  a  cure.  As  to  the  reproof  that  I  am 
again  bringing  up  a  well-worn  theme,  I  can  answer  with 
Goethe.  **The  truth  must  be  continually  repeated,  for  error 
is  by  the  individual  and  by  the  masses." 

Interest  in  this  very  important  question  has  been  again 
excited  by  the  good  results  of  Krieg.  Mermod,  GriinwaM. 
liesold  and  Gidionscn.  and  lately  of  Friederich  of  Kiel,  ob- 
tained by  the  use  of  the  galvanocaustic,  or  the  combined 
method  (curette  and  galvanocaustic).  The  brilliant  progress 
in  laryngeal  surgery,  as  laryngotomy  and  extirpation  of  the 
larynx,  bring  us  in  certain  cases  to  the  more  radical  methods. 

I  will  conclude  with  the  words  of  Moritz  Schmidt  in  his 
preface  to  Besold  and  Gidionsen's  work:  "My  cures  have 
risen  from  2  per  cent  to  20  per  cent.  We  must  continue  to 
struggle  in  order  that  the  results  may  be  still  better.  The 
progress  in  the  surgical  treatment  under  the  best  aseptic  pre- 
cautions give  us  hope  that  this  attempt  will  be  successful. 
Therefore,  to  further  fight  along  the  entire  line!" 
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THE  INFLUENCE  OF  ADRENALIN  IN  THE  CAUSA- 
TION OF  ARTERIO-SCLEROSIS.* 

By  F.  E.  Hopkins,  M.  D., 

springfield,  mass. 

Since  the  publication  of  Josiie's^  experiments  in  1903, 
considerable  literature  has  appeared  upon  the  subject  of  adren- 
alin as  a  cause  of  arterio-sclerosis.  The  marked  uniformity 
in  the  results  of  the  experiments  reported  during  the  four  or 
five  succeeding  years,  apparently  established  the  case  against 
adrenalin.  In  fact,  judged  by  the  influence  upon  the  minds  of 
many  who  read  these  reports  or  who  saw  references  to  them, 
the  case  was  proven,  since  they  hesitated  to  employ  the  agent 
or  countenance  its  use.  Later  investigations  have  cast  much 
doubt  upon,  if  they  have  not  entirely  disproven  the  conclusions 
of  these  early  observers  ;  and  that  these  later  and  more  accurate 
reports  may  have  as  wide  a  dissemination  as  possible,  I  am 
led  to  ask  your  discussion  of  the  subject,  since  your  experience 
also  with  the  use  of  adrenalin  will  be  reassuring.  Adrenalin 
has  proven  so  useful  and  valuable  an  agent  in  our  hands,  both 
in  allaying  acute  congestions  and  in  aflfording  a  bloodless  field 
for  operation — not  to  mention  other  merits — that  any  sugges- 
tions of  its  responsibility  in  causing  grave  remote  efifects  like 
arterio-sclerosis,  arouses  in  one  a  feeling  of  resentment  akin 
to  that  experienced  when  reflections  are  cast  upon  the  integrity 
of  an  old  and  tried  friend. 

Having  no  original  work  to  ofifer,  this  presentation  shall  be 
brief,  yet  that  it  may  have  somewhat  of  symmetry  and  historic 
sequence,  reference  will  be  made  to  some  of  the  published  ob- 
servations, in  the  order  of  their  apj^earance. 

The  attempt  to  produce  arterio-sclerosis  experimentally  is 
not  new,-  and  a  variety  of  methods  have  been  employed  to  that 

•Read  at  the  Thirtieth  Annual  Congress  of  the  American  Laryngo- 
loglcal  Association,  held  in  Montreal,  May,  1908. 
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etid;  such  as  Uu  mechanical  injury  of  the  vessel  walls, 

the  inlravenous  injections  of  micro-organisms  or  their  toxins,* 
the  subcutaneous  injections  of  nicotine,  barium  chloride, 
digitalin,"  the  administration  of  lead  salts  and  tobacco,  as 
well  as  the  use  of  adrenalin.  Since  1903  experiments  have 
practically  been  confined  to  the  latter,  owing  to  the  interest 
aroused  by  the  refwrt  of  Jores,  of  the  Bonn  Pathological  In- 
stitute, who  fed  animals  on  adrenalin  extract ;  and  the  reports 
already  referred  to,  publislK'd  by  Josue  the  same  year,  who 
made  use  of  adrenalin  hypodermically,  the  injections  being 
repeated  daily  for  varying  periods. 

Josues  method  was  adopted  by  the  many  experimenters  in 
this  country  and  Europe.  Rabbits  were  used  for  the  experi- 
ments, since  the  vessels  of  other  animals  were  found  resistant 
to  degenerative  action. 

The  reports  of  the  findings  of  the  various  workers,  including 
Miller,-  Pearce  and  Stanton*  in  this  country,  Oscar 
Klotz^  in  Canada,  Erb  in  Germany,  Pic  and  lionnamour  in 
France,  and  many  others,  show  a  remarkable  unanimity,  and  a 
quotation  from  one  will  serve  for  all.  All  agree  that  the 
smaller  vessels  are  not  involved,  and  that  the  media  is  the  layer 
exhibiting  the  maximum  degree  of  degeneration.  Miles'  says 
of  the  gross  appearance  of  the  lesions :  "They  were  in  general 
grayish-white  in  color,  more  or  less  opaque,  circular  to  angular 
in  outline,  or  sometimes  appearing  as  short  lines  running 
lengthwise  with  the  vessel,  usually  raised  above  the  surface 
as  the  vessel  was  laid  open,  and  varying  in  size  from  a  pin-point 
to  several  millimeters  in  diameter.  The  larger  areas  were  often 
somewhat  uneven,  both  in  elevation  and  outline.  Those  larger 
areas  of  calcification  often  showed  tendencies  to  aneurismal 
dilations.  Calcification  could  usually  be  recognized  grossly  in 
the  larger  lesions,  and  often  in  the  smaller  ones,  by  the  more 
opaque  white  appearance  of  the  lesion  and  by  the  gritty  char- 
acter when  touched  with  a  needle  or  scalpel.  The  lesions  were 
more  frequently  found  in  the  thoracic  aorU,  especially  about 
the  mouths  of  the  branching  vessels,  often  as  an  aggregation 
of  pin-iK)int  areas,  sometimes  as  larger  plaques.  They  were 
frequently  observed  in  the  abdominal  aorta  and  less  frequently 
in  the  iliac  arteries.  Here  also  there  was  a  greater  tendency 
for  them  to  appear  about  the  mouths  of  the  branching  vessels, 
as  in  the  thoracic  region.'* 
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But  he  says  in  the  same  connection  that  the  gross  appear- 
ance of  the  lesions  and  their  location  is  the  same  in  the  in- 
jected and  in  the  non-injected  animals.  Also,  that  the  result 
of  no  individual  experiment  can  be  predicted  with  certainty, 
no  matter  whether  the  dose  administered  be  large  or  small, 
the  duration  of  the  treatment  long  or  short,  and  he  mentions 
the  fact  that  the  vascular  system  of  normal  rabbits  has  not 
been  sufficiently  investigated.  In  the  same  paper  he  publishes 
the  statistics  gathered  by  himself  and  Johnstone.  Sixty-one 
rabbits  received  injections  three  times  daily  in  amounts  from  Yz 
m.  to  15  m.  at  a  dose,  and  for  varying  periods.  The  total  quan- 
tity administered  to  each  varying  from  3  m.  to  1350  m.  of  a 
1/1000  solution.  -  The  most  extensive  lesion  was  found  in  the 
rabbit  receiving  5  m.  doses,  150  m.  in  all,  while  many  others 
receiving  four  to  eight  times  that  total  showed  absolutely 
no  lesion.  Of  the  sixty-one  thus  treated,  seventeen,  or  27.8G 
per  cent,  showed  lesions  of  the  large  vessels  on  post-mortem 
examination. 

They  then  examined  fifty-eight  "normal"  rabbits,  and  twenty 
of  these,  or  34.48  per  cent,  were  found  to  have  arterial  lesions 
of  exactly  the  same  character  as  the  animals  treated.  These 
animals  were  from  the  same  sources,  and  so  far  as  possible 
kept  under  the  same  conditions  as  the  rabbits  experimented 
upon. 

The  foregoing  report  of  Miles  and  Johnstone,  together  with 
the  admitted  fact  that  it  is  only  in  rabbits  that  vascular  lesions 
have  been  found,  and  that  it  is  questionable  if  the  lesions  in 
these  animals  are  identical  with  arterio-sclerosis  in  man,  to- 
gether with  the  statement  of  all  experimenters  that  they  find 
it  difficult  if  not  impossible  to  produce  lesions  in  young  rab- 
bits; that  lesions  are  reported  after  only  two  injections  (Braun 
reported  by  Miller-),  and  calcification  as  early  as  the  fifth  day 
after  beginning  treatment,  that  Klotz^  found  exactly  the  same 
results  produced  by  barium  chloride,  and  he  states  that  the 
similarity  is  so  striking  that  neither  macroscopically  nor  mi- 
croscopically can  the  lesions  be  distinguished  from  one  another 
— all  this  variable  and  uncertain  testimony,  I  say,  throws  doubt 
upon  the  assumption  that  adrenalin  is  the  cause  of  the  vascular 
lesions  found  after  experimentation,  and  leads  to  the  con- 
clusion that  most  if  not  all  the  changes  in  the  large  vessels 
existed  i)efore  the  experiments  were  begun. 

Practically  this  same  conclusion  is  reached  by  Adler,  who 
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read  an  exhaustive  paper  upon  the  subject  before  the  Nevv 
York  Academy  of  Medicine  on  March  lU,  1908,  a  paper  soon 
to  appear  in  the  American  Journal  of  the  Medical  Sciences. 
( hi  the  same  occasion  Ilarlow  Brooks  read  a  paper  to  be 
publislied  (hily  in  the  .1  rehires  of  Medicine,  and  he  reported 
a  case,  which  goes  farther  toward  proving  the  innocence  of 
adrenahn  under  reasonable  use,  than  can  any  amount  of  ex- 
perimentation upon  animals,  or  any  theorizing,  to  prove  the 
contrary. 

Dr.  Brooks'  case  was  that  of  a  woman  thirty-five  years  old, 
who  was  untler  observation  in  a  hospital  for  three  years.  She 
suffered  from  asthma  to  such  a  degree  as  to  be  totally  dis- 
abled. No  ordinary  remedy  afforded  her  relief.  It  was 
found,  long  after  exhausting  the  usual  list,  that  hypodermics 
of  adrenalin  overcame  the  spasm  and  brought  relief  for  a 
longer  or  shorter  interval.  In  view  of  the  experimental  evi- 
dence against  adrenalin,  its  employment  was  sanctioned  only 
as  a  last  and  deperate  resort  and  because  it  was  the  only 
treatment  which  gave  any  relief.  This  patient  received  at 
times  as  much  as  120  m.  at  a  dose ;  and  during  the  three  years 
of  its  use  forty-four  one-ounce  bottles  of  the  usual  1/1000 
solution  were  given  hj-podemiically.  She  died  after  three 
years,  but  not  from  a  cause  attributable  to  the  adrenalin ;  and 
the  examination  of  her  arteries  revealed  only  the  changes  in 
vessel  walls  to  be  expected  at  her  age.  Nothing  unusual 
was  found  macroscopically,  but  microscopically  in  the  medial 
coat  of  the  aorta  were  a  few  scattered  points  of  degeneration, 
not  sufficient  to  materially  impair  the  strength  of  the  vessel 
walls;  and  the  patient  might  apparently  have  endured  the 
hypo<lermics  of  adrenalin  many  years  longer,  had  not  her  life 
been  taken  by  other  disease  than  that  of  her  arteries. 

In  a  word,  then,  the  unreliability  of  animal  experimenta- 
tion to  date,  and  the  proven  innocence  of  the  large  doses  con- 
tinuously administered  in  Dr.  Brooks'  case,  give  ample  ground 
for  reassurance  in  the  reasonable  use  of  adrenalin. 
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I. — EAR. 

Double   Mastoiditis,  Sigmoid  Sinus  and  Jugular  Thrombosis. 

QppENHUiMfiR,  New  York  {Archives  of  Otology,  Vol. 
xxxvii,  Nos,  3  and  4).  A  woman,  aged  22,  suffering  trom  "la 
grippe,"  had  a  spontaneous  perforation  of  the  left  mt.,  and  four 
days  later  the  right  mt.  was  incised.  Sudden  high  temperature 
was  accompanied  by  vertigo,  nystagmus,  nausea  and  vomiting. 
Cerebration  was  slow.  Tuning-fork  tests  showed  diminution 
of  higher  tones.  A  streptococcus  infection  shown  by  culture. 
The  left  mastoid  was  opened  and  Sinus  exposed.  Two  days 
later  the  right  mastoid  was  drained.  Its  sinus  lay  far  forward 
and  was  wounded  by  the  chisel,  but  the  bleeding  was  easily 
controlled.  Temperature  104°  F.,  white  blood  count  19,000, 
polymorphonuclears  8(i%,  five  colonies  of  streptococci  in  each 
c.  cm.  of  blood.  The  patient  complained  of  chilliness,  was  rest- 
less, had  headache  and  nausea. 

On  account  of  finding  streptococci  in  the  blood  it  was  de- 
termined to  open  the  sinuses.  On  the  left  side  the  sinus  was 
uninvolved,  on  the  right  the  wall  was  thickened  and  striated. 
On  incision  there  was  no  free  bleeding  for  some  seconds,  then 
it  followed  by  a  free  gush.  No  thrombus  was  found,  it  being 
evidently  washed  out. 

Temperature  for  the  next  three  days  was  practically  normal, 
yet  blood  cultures  taken  on  the  successive  days  showed  increase 
in  the  number  of  colonies  of  streptococci  from  five  to  sixty  to 
each  c.  cm. 

Being  preceded  by  a  chill  the  temperature  suddenly  rose  to 
103.8°  F.  The  right  internal  jugular  vein  was  then  exsected 
from  clavicle  to  bulb,  A  series  of  enlarged  glands  were  also 
removed.  Above  the  facial  the  jugular  vein  was  white,  flat 
and  densely  adherent,  while  examination  showed  the  presence 
of  streptococci.  From  this  time  the  patient  made  an  un- 
eventful recovery.  A  blood  culture  three  days  later  was 
sterile.  Campbell. 
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Case  of  Recurrent  Keloid  of  Scalp  and  Lobulo  of  Ear. 

c  .  u   \    rk  I  Archives  of  Otology,  Vol.  xxxvii,  Xos. 

3  and  4  k  A  man,  aged  42,  with  multiple  keloids.  Four  opera- 
tions have  l)ecn  dtjne  and  still  they  recur.  Electrolysis  and 
thiosinamin  injections  liave  been  suggested  for  their  removal. 

Campbell. 

Report  of  a   Case  of   Mastoiditis,  Complicated   by  Purulent   Menin- 
gitis, Encephalitis,  Phlebitis  of  Sigmoid  Sinus,  Jugular  Bulb 
and  Internal  Jugular  Vein.     Operation.     Recovery. 

McKkkxon,  New  York  {Archives  of  Otology,  \  ol.  x.x.Wii, 
Nos.  3  and  4).  A  man,  aged  20,  had  an  acute  otitis  media 
suppurativa  with  spontaneous  rupture  of  the  mt.  At  the  end 
of  five  days  pain  recurred  and  the  mt.  was  incised. 

The  head  pains  increased  in  severity  and  were  accompanied 
by  vertigo  and  vomiting.  The  pupils  were  irregular,  the  left 
being  the  smaller,  pulse  100,  temperature  104.4^  F.,  respira- 
tions 24. 

The  right  mt.  bulged.  The  posterior-superior  canal  wall  was 
collapsed.  Pressure  over  the  mastoid  and  tapping  the  skull 
caused  him  to  cry  out  with  pain.  A  smear  of  the  ear  discharge 
showed  the  diplococcus  intcrceliularis  meningitidis.  The 
leucocyte  count  11,000,  with  94%  polynuclears. 

The  entire  mastoid  was  found  infiltrated  and  was  removed 
from  the  zygomatic  ridge  anteriorly  to  a  point  posteriorly 
which  exposed  the  entire  descending  limb  of  the  sigmoid  sinus, 
as  well  as  dura  over  a  portion  of  the  cerebellum.  This  re- 
moval exposed  the  entire  floor  of  the  middle  fossa  in  this 
region.  The  dura  bulged  and  was  intensely  red.  On  incising 
the  dura  several  drachms  of  turbid  fluid  were  evacuateil, 
which  contained  the  same  diplococcus  as  that  from  the  smear. 
For  seven  days  following  the  operation  the  patient  was  un- 
conscious, with  all  the  symptoms  of  typical  meningitis.  During 
this  time  several  lumbar  punctures  were  made,  and  fluid 
withdrawn  showed  the  same  dijJococcus  as  in  the  other  ex- 
aminations. The  pupils  were  unequal  throughout  the  entire 
seven  days.  On  the  eighth  day  consciousness  retunied  and 
the  ice-caps  were  removed.  On  the  ninth  day  the  patient  was 
chilly.  The  temperature  rapidly  rose  to  104.8"  F.  Tenderness 
developed  along  the  anterior  border  of  the  stemo-mastoid 
and  some  enlarged  glands  could  be  felt. 
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The  sinus  was  again  exposed  from  a  point  one  and  three- 
quarter  inches  posterior  to  the  knee  above  down  to  the  bulb 
below.  About  the  center  of  exposure  the  sinus  was  freely 
incised  and  a  few  drops  of  pus  exuded,  but  there  was  no 
bleeding.  The  internal  jugular  was  resected  from  skull  to 
clavicle.  Its  lower  two  inches  contained  fluid  blood,  while 
above  this  was  clot.  The  contents  of  the  sinus  were  now 
evacuated  and  working  backward  towards  the  torcular  a  firm 
clot  was  found  completely  filling  the  lumen  of  the  vessel ; 
upon  its  removal  a  free  hemorrhage  was  established.  Sufficient 
bone  was  removed  to  permit  the  passage  of  a  curette  into  the 
bulb  and  by  little  manipulation  free  hemorrhage  was  here 
established,  the  origin  of  the  blood  being,  of  course,  from  the 
petrosals.  There  was  considerable  sloughing  of  the  posterior 
sinus  wall  extending  as  far  back  as  the  cerebellum,  and  this 
was  removed  by  scissors.  During  the  healing  process  there 
was  a  good  deal  of  trouble  with  a  hernia  cerebelli  until  the 
entire  exposed  cerebellar  cavity  was  mopped  with  a  cotton- 
tipped  proI>e  dipped  into  a  solution  of  silver  nitrate  480  grains 
to  the  ounce.  This  occasioned  an  abundant  slough,  but  there 
was  no  further  protrusion.  The  neck  wound  healed  kindly,  and 
one  year  later  the  hearing  on  the  affected  side  was  normal. 

Campbell. 

A   Case   of   Sinus   Thrombosis,    Following    Removal    of  Granulation 

Tissue  from  the  Middle  Ear;   Excision  of  the  Internal 

Jugular  Vein;   Recovery. 

Dench^  New  York  {Archives  of  Otology,  Vol,  xxxvii,  Nos. 
3  and  4).  Although  not  ordinarily  supposed  to  be  a  danger- 
ous operation,  Macewen  long  ago  called  attention  to  the  fact 
that  removal  of  granulation  tissue  from  the  tympanic  cavity 
might  lead  to  serious  intracranial  involvement  by  opening  up 
new  avenues  of  infection  through  the  freshly-cut  surfaces. 

The  author's  case  is  that  of  a  young  girl,  who  had  a  puru- 
lent discharge  from  the  right  ear  since  early  childhood.  Of 
late  there  had  been  gradually  increasing  pain,  headache  and 
sleeplessness.  The  meatus  was  almost  completely  filled  with 
granulation  tissue  and  the  mastoid  somewhat  tender.  Under 
general  anaesthesia  the  granulations  were  removed  and  the 
temperature  suddenly  rose  5^^°  F.  It  fell  to  normal  next 
morning,  but  the  evening  temperature  was  106°  F.    As  there 
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was  evidently  an  infective  sinus  thrombosis  a  radical  mastoid 
operation  was  done.  A  firm  clot  was  found  in  the  sinus,  which 
was  removed  by  curette,  but  as  no  bleeding  came  from  the 
region  of  the  bulb,  the  internal  jugular  vein  was  excised. 
Microscopical  examination  of  the  clot  showed  a  streptococcus 
infection. 

lays  after  the  radical  operation  the  cavity  was  lined 
will  a    Thiersch  graft  and  the  posterior  wound  closed. 

Campbell. 

Report  of  Cases  of  Mastoiditis  in  the  Aged. 

Auui-.KiuN,  Brooklyn  {Archives  of  Otology,  \ol.  xxxvii, 
Nos.  3  and  4),  reports  seven  consecutive  and  unselected  cases 
in  five  of  which  there  was  no  perforation  of  the  mt.  or  dis- 
charge, while  in  two  there  was  perforation  with  granulations 
and  purulent  discharge. 

In  the  majority  there  was  no  marked  systemic  disturbance; 
headache,  neuralgias,  sleeplessness  and  tinnitus  being  the 
symptoms  mostly  complained  of.  The  inflammation  was  low 
grade  and  long  duration,  attributable  to  the  lessened  tendency 
to  reactive  inflammations,  which  pertains  to  advancing  years. 
This  was  noted  in  the  resistance  of  the  coverings  of  the 
brain  and  its  sinuses  to  the  septic  foci  in  direct  juxtaposition. 

Campbell. 

Do  Not  Remove  the  Thrombus. 

\'oss,  Riga  {Archives  of  Otology,  Vol.  xxxvii,  Nos.  3  and 
!  ) .  In  cases  of  suspected  sinus  thrombosis  from  the  moment 
one  begins  ex|X)sing  the  sinus,  bear  in  mind  that  unnecessary 
manipulation  is  highly  injurious,  because  dislodging  portions 
of  the  thrombus  into  the  general  circulation  will  cause  metas- 
tases. 

Do  not  palpate.  Do  not  remove  the  throtnbus.  Make  a 
diagnosis  by  the  eye  and  aspirating  syringe.  On  aspirating 
the  sinus  contents  one  can  often  obtain  a  half  gram  of  dark 
fluid,  which  when  squirted  out  on  a  white  background  is  recog- 
nized as  brownish-red  and  not  venous  colored.  On  diagnosis 
being  made  the  jugular  Is  ligated  and  divided  and  the  sinus  is 
tic  fly  exposed  and  incised,  going  1 — V/2  cm.  into  healthy 
parts.    The  entire  outer  wall  of  the  sinus  is  cut  away  with  scis- 
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sors  SO  that  the  thrombus  is  exposed,  but  it  is  allowed  to  remain 
in  situ.  Free  drainage  of  the  infectious  material  is  now  assured, 
and  the  thrombus  is  left  to  its  fate.  ■        Campbell. 

Eustachian  Catarrh  with  Hyperinflation;  Report  of  a  Case. 

Braislin^  Brooklyn  (Archives  of  Otology,  Vol.  xxxvii,  Nos. 
3  and  4).  A  young  man  experienced  a  sensation  of  fullness 
in  the  ears,  and  slight"  dullness  of  hearing  with  each  act  of 
swallowing  or  on  talking.  There  was  likewise  a  sensation 
when  speaking  of  talking  in  a  resonant,  space.  These  symp- 
toms have  persisted  since  an  attack  of  rhinitis  one  year  ago. 

While  talking  he  "sniffs,"  as  this  gives  temporary  relief,  but 
only  until  the  next  act  of  swallowing,  speaking  or  chewing. 
Posterior  rhinoscopy  shows  hypersecretion  at  the  mouths  uf 
the  Eustachian  tubes.  Valsalva's  experiment  exaggerated  the 
symptoms.  Removal  of  the  posterior  ends  of  the  inferior 
turbinates  overcame  the  difficulty.  Campbell. 

A  New  Instrument  for  the  Treatment  of  Diseases  of  the  Ear. 

Fowler^  New  York  {Archives  of  Otology,  Vol.  xxxvii, 
Nos.  3  and  4).  The  apparatus  consists  of  a  glass  bell,  which 
incloses  the  ear  and  fits  closely  to  the  tissues  round  about. 
From  the  center  of  the  top  of  the  bell  a  nipple  projects  for 
attachment  to  the  fountain  syringe  tube,  while  projecting  in- 
ward from  the  nipple  is  a  nozzle  to  which  soft  rubber  tubing 
is  attached  for  passage  into  the  external  auditory  meatus. 

On  the  circumference  of  the  bell  is  placed  an  outlet  nipple 
to  be  connected  with  rubber  tubing  for  drainage  into  a  low 
receptacle.  This  outlet  tubing  exerts  suction  action.  The 
fountain  syringe  fastened  at  a  point  two  feet  above  the  head 
will  give  the  ordinary  safe  nozzle  velocity.  Campbell. 

Otitic  Sinus  Thrombosis  and  Pyemia. 

Alexander,  Vienna  (ArcJiives  of  Otology,  Vol.  xxxvii, 
Nos.  3  and  4).  Otitic  sinus  thrombosis  is  caused  by  infection 
of  the  sinus  contents  by  continuity  or  metastasis  from  middle- 
ear  suppuration.  The  infection  may  be  imparted  to  the  entire 
body  from  the  diseased  sinus  and  this  is  the  time  when  the 
pyemia  and  the  bacteremia  begin.  Usually  bacteremia  in  a 
few  days  results  in  death,  whereas  pyemia  leads  to  metastatic, 
purulent  inflammations. 
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four  kinds  of  otitic  pyemia,  viz.:  intracranial,  thoracic,  ab- 
dominal, articular  and  in  the  muscles;  of  these  intracranial 
metastases  is  by  far  the  most  frequent. 

The  symptoms  of  sinus  thrombosis  are  substantially  those 

of   pyemia — intermittent    fever,   chill   and    spontaneous   pain. 

There  !«;  usually  a  sudden  change  in  the  amount  of  middle- 

rtion ;  it  either  stof>s  or  greatly  increases  and  flows 

continuously. 

The  operative  indications  are: 

1.  Removal  of  the  focus  of  infection. 

2.  To  confine  the  pus  to  the  ear,  thus  prt\ rmiiij^  the  forma- 
tion of  metastasis. 

n.     The  establishment  of  good  drainage. 

One  always  begins  with  ligation  of  the  jugularis  alwut  its 
middle  third :  when  it  contains  a  thrombus  it  is  cut  through 
and  the  unper  end  sutured  to  the  upper  angle  of  the  neck 
wound.  The  vein  be'ow  this  is  laid  open  until  well  beyond  the 
thrombus.  This  ligation  is  done  so  that  in  immediate  opera- 
tion on  the  ear  one  is  not  afraid  of  dislodgin<T  particles  of 
thrombi  durine  the  jarring  produced  by  chiselling  and  there 
is  no  daneer  of  air  aspiration  in  opening  the  veins  and  sinuses. 
When  the  sinus  region  is  sufficiently  exposed  in  the  radical 
operation,  the  sinus  sigmoideus  is  incised  2  mm.  in  length 
witV  a  scalpel.  Tf  there  is  no  hemorrhage  the  sinus  is  cut 
loneitudina'lv  and  the  thrombus  first  removed  from  the  pe- 
ripheral end.  and  then  from  the  central  end  and  the  bulb.  As- 
piration of  sinus  contents  does  not  furnish  a  reh'able  result,  for 
with  a  parietal  thrombus  fluid  blood  can  be  aspirated.  In  such 
a  case  after  incising  the  sinus  with  a  scalpel,  the  blood  is  apt 
to  flow  with  diminisherl  force.  We  cover  the  incision  for  a 
few  minutes  with  sterile  trauze  and  then  freciuentiv  find  the 
thrombus  in  the  gauze,  it  being  loosened  and  carried  there  hv 
the  flow  of  Moo<l.  In  all  cases  ever>'  attainable  thrombus  must 
be  removed.  Campbell. 

The  Pressnt  Status  cf  the  Radical  Mastoid  Operation  for  the  Cure 
of  Chronic  Purulent  Otitis  Media. 

Wknpri-I-  Phii.mps.  New  York  {Medical  Record.  ( Vt. 
10,  1908).  states  that  permanent  cessation  of  the  purulent 
discharge  does  not  take  place  in  more  than  about  65  per  cent 
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of  the  cases  operated  upon,  even  in  the  hands  of  the  most  skill- 
ful operators.  Many  of  the  remaining  have  but  intermittent 
discharge  or  are  victims  of  reinfection,  others  throw  off  cho- 
lesteatomatous  masses,  and  still  others  are  victims  of  further 
extension  of  the  necrotic  process.  These  statistics  show  that 
the  end  results  are  less  rosy  than  the  first  enthusiasm  seemed 
to  imply. 

The  radical  operation  is  indicated:  (1)  When  a  permanent 
cessation  of  the  purulent  process  has  not  been  effected  by 
prolonged  local  intratympanic  treatment,  combined  if  neces- 
sary with  such  minor  operations  as  removal  of  granulations, 
enlarging  perforation,  etc.  (2)  When  the  cure  has  not  been 
effected  by  the  removal  of  necrosed  ossicles  and  the  curettage 
of  the  middle  ear.  (3)  When  acute  symptoms  of  mastoiditis 
are  present.  (4)  When  a  sudden  cessation  of  the  pus  dis- 
charge produces  vertigo,  pain,  or  other  unusual  symptoms. 
(5)  The  appearance  of  facial  paralysis  during  the  course  of 
chronic  purulent  otitis  media.  (6)  Attacks  of  vertigo,  in- 
dicating that  the  necrotic  process  involves  the  labyrinth.  (7) 
In  all  cases  where  intracranial  or  lateral  sinus  involvement 
has  already  appeared.  (8)  Where  there  are  positive  symptoms 
of  cholesteatoma  in  the  mastoid  antrum.  (9)  Where  there 
are  fistulous  openings  in  the  cortex  of  the  mastoid  process  or  in 
the  osseous  canal  wall.  (10)  Whenever  extreme  depression 
or  other  symptoms  of  disturbed  mentality  accompany  the  dis- 
ease. 

The  operation  is  contraindicated :  (1)  When  the  purulent 
process  is  tuberculous  and  accompanied  by  advanced  general 
tuberculosis.  (2)  In  advanced  pernicious  anemia  or  albu- 
minuria and  in  cachectic  diabetes.  (3)  It  is  usually  contra- 
indicated  in  young  children.  (4)  In  all  cases  where  the  dis- 
ease is  confined  to  the  ossicles  and  tympanic  cavity.  (5)  In 
adults  who  have  scanty  otorrhea  without  odor,  with  improper 
opening  of  the  drum  membrane,  behind  which  are  retained 
masses  of  secretion.  (6)  In  all  cases  where  it  is  possible  to 
effect  a  cure  by  any  of  the  other  methods. 

He  advises  against  the  radical  operation  in  young  children 
for  the  following  reasons:  (1)  The  disease  is  rarely  of  suf- 
ficient extent  to  require  it.  (2)  The  disease  usually  yields  to 
local  treatment,  providing  diseased  tonsils  and  adenoids  are 
removed.     (3)  By  establishing  free  drainage,  through  a  large 
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IHTicTatK'H.  \vuh  \Ncli  maimaincti  local  irtaimciu,  a  cure  usually 
results.  (4)  The  natural  recuperative  jwwers  of  childhood 
may  bring  ab<:>ut  a  cessation  of  the  discharge,  whereas  there 
is  the  danijer  of  partia  ly  or  wholly  destroying  the  function  A 
hearing,  with  the  train  of  misfortunes  which  follow. 

Richards.  - 

Chronic  Otitis  Media  Purulenta. 

Ai.FKKD  WiKNKR,  New  Yorlc  (Medical  Record,  Nov.  7, 
l!M).s).  Proper  drainage  and  conservative  measures,  followed 
by  ossiculectomy,  should  precede  ra<lical  treatment.  The  au- 
thor's experience  has  been  that  in  those  cases  in  which  con- 
servative measures  are  attempted  with  success  a  great  de^l 
more  is  to  be  exi>ected  and  can  be  promised  than  when  the 
radical  operation  is  performed. 

W'li.ii  this  is  performed,  a  cure  will  be  established  in  many 
liile  in  others,  in  spite  of  the  oijeration,  the  hoped-for 
cure  uiU  not  be  brought  about.  Richards. 

Cerebral  Abscess. 

Emu,  Am  berg.  Detroit,  Mich.  (Journal  A.  M.  A.,  Aug.  22, 
1908),  Patient  was  a  girl  of  about  12  years  of  age,  w^hose  ears 
began  discharging  soon  after  birth.  Diagnosis  of  sinus  throm- 
bosis was  proved  by  operation.  Thrombosis  removed.  Child 
did  not  do  well.  Second  operation  nine  days  later.  Internal 
jugular  vein  first  tied,  then  the  middle  cranial  fossa  opened  and 
al)out  two  drams  of  yellowish-green  pus  evacuated.  Death 
eight  days  later. 

The  deep-seated  brain  abscess  was  probably  old,  the  child 
having  been  subject  to  occasional  violent  attacks  of  pain  in  the 
head,  intensified  when  she  blew  her  nose.  Richards. 

Nasal   Analgesia  as  a   Prognostic  Symptom   in   Dry  Catarrhal   Deaf- 
ness. 

DuNB.vR  Roy.  .\tlanta,  Ga.  (Journal  A.  .\f.  ./..  Aug.  29. 
1908).  has  found  that  many  of  his  patients  consulting  him  for 
progressive  deafness  presented  at  the  same  time  a  condition 
of  manifest  nasal  analgesia,  by  which  he  mtjans  manifest  in- 
sensitiveness  of  the  nasal  mucosa,  allowing  one  to  accomplish 
all  kinds  of  instrumental  manipulations  in  these  cavities  with- 
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out  discomfort  to  the  patient  and  without  the  use  of  any  local 
anesthetic.  This  analgesia  is  also  present  in  the  ear  itself. 
He  has  not  yet  determined  whether  the  same  condition  that 
exists  in  the  cases  of  progressive  deafness  is  also  present  in 
the  sensitive  nerve  terminals,  but  is  convinced  that  the  same 
conditions  are  present  in  the  mucous  membrane  in  the  nose, 
nasopharynx,  Eustachian  tube  and  middle  ear ;  and  the  more 
advanced  these  changes  in  the  mucosa  and  nerve  terminals  are, 
the  less  favorable  is  the  prognosis  for  the  improvement  of 
hearing.  These  same  degenerative  changes  also  finally  take 
place  in  the  auditory  nerve  itself,  as  is  evidenced  by  the  tuning- 
fork  test  and  the  histopathologic  investigations  of  Moos, 
Politzer,  Gruber  and  others.  Richards. 

A    Report    of    a    Case    of    Brain    Abscess    Associated    with    Chronic 

Purulsnt  Otitis  Media,  with  Special  Reference  to  the 

Operative   Technic    Followed. 

John  Randolph  Page,  New  York  (American  Journal  of 
Surgery,  September,  1908).  Patient  was  a  child  of  six  years 
and  first  complained  of  headache,  then  vomiting  and  con- 
vulsions, first  supposed  to  be  due  to  intestinal  disturbance,  but 
later  thought  to  be  due  to  the  ear.  The  right  ear  discharged, 
and  24  hours  after  admission  to  the  hospital  the  veins  in  the 
fundus  of  the  right  eye  were  more  swollen  and  tortuous  than 
in  the  left  and  the  edges  of  the  disk  more  blurred.  The  mas- 
toid and  squamous  portions  of  the  bone  being  exposed,  an 
opening  into  the  cranium,  large  enough  to  admit  of  using  a 
rongeur,  was  made  with  a  gouge,  and  the  tegmen  antri  and 
tympani  were  removed.  They  were  softened  by  necrosis,  but 
there  was  no  perforation.  The  antrum  and  middle  ear  were 
filled  with  necrotic  material  and  foul  pus.  The  bone  covering 
the  outer  aspect  of  the  temjwrosphenoidal  lobe  was  removed 
upward  for  little  over  an  inch,  forward  for  an  inch  and 
backward  for  about  three-quarters  of  an  inch.  There  were 
no  granulations  or  lymph  on  the  dura  or  any  tract  of  infection 
discovered.  Its  tension  was  plus  one  or  over.  A  narrow 
straight  bistoury  was  introduced  into  the  brain,  upward  just 
above  the  tympanum  and  then  over  the  antrum,  with  negative 
result.  Three  rows  of  punctures,  three  or  four  punctures  in 
each  row,  were  then  made,  one-third  inch  over  each  other,  but 
no  pus  was  found.     More  bone  was  then  removed  anteriorly 
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for  <ine-quarUi...i  .la  inch  <>r  niurc  and  ihrcc  more  puin-mi.- 
made  the  same  way.  Still  no  pus.  Hone  was  then  removed 
po«,teriorly.  and  after  two  unsuccessfid  punctures  the  bistoury 
was  introduced  almost  straight  in,  just  abf^ve  the  angle  made 
by  the  entrance  of  the  petrosal  into  the  lateral  sinus,  and  on 
slowly  removing  the  knife  there  was  a  flow  of  pus.  A  half 
inch  crucial  incision  was  then  made  in  the  dura  at  this  point, 
followed  by  a  discharge  of  pus.  In  the  absence  of  an  encephalo- 
scnpe,  a  large-sized  Gruber  ear  specuhmi  with  a  gauze  obdu- 
rator  was  carefully  introduced  just  within  the  incision,  the 
obdurator  removed,  and  the  pus  that  appeared  in  the  speculum 
was  wiped  out  with  absorl)ent  cotton.  This  was  done  a  num- 
ber of  times,  until  al)out  half  an  ounce  of  pus  was.  removed. 
The  opening  in  the  dura  was  held  open  with  gauze  packing,  a 
small  wick  of  gauze  having  been  carried  into  the  opening  in 
the  brain  as  far  as  could  be  seen  and  left  there.  The  anterior 
part  of  the  wound  was  sutured.  The  dressing  was  changed 
twice  a  <lay  for  four  days,  but  as  the  abscess  seemed  to  drain 
well,  the  wick  was  not  changed  until  the  second  day.  when  it 
was  carefully  removed  and  replaced,  being  changed  every  day 
but  not  removed  entirely  until  three  weeks  after  the  operation. 
A  small  hernia  about  the  size  of  a  hazel  nut  followed  the  oper- 
ation, but  at  the  end  of  four  weeks  it  was  completely  closed  oflF 
and  the  whole  area  presented  a  uniformly  granulating  surface. 
The  author  does  not  believe  in  intro<lucing  the  finger  into 
the  brain,  and  regards  tubes  and  nibber  ti<<n^  more  unsatis- 
factory for  drainage  than  gauze.  Richards. 

Tuberculosis  of  the  Ear. 

W  .  SuiUKR  Rryant,  New  York  (Medical  Record,  September 
.'<;.  1908).  The  middle  ear  inflammation  presents  a  peculiar 
picture.  One  sees  an  indolent,  serous  or  scro-purulent,  more 
rarely  a  purely  suppurative,  inflammation,  melting  away  of  the 
drum  membrane,  multiple  or  kidney-shaped  perforations,  ex- 
]"  -^tire  of  the  manubrium  mallei,  etc.  Continuation  of  the 
nil  orative  process  in  the  face  of  ordinary  treatment  is  pathogno- 
monic of  tuberculosis,  especially  alternating  increase  and  de- 
crease of  the  activity  of  the  process  independent  of  other  ob- 
vious causes.  Tympanic  tuberculosis  is  a  very  early  sign  of  % 
more  g^eneral  infection  and  also  gives  an  accurate  indication 
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of  the  course  of  a  concomitant  pulmonary  tuberculosis.  The 
author  has  found  the  pyoctanin  dry  treatment*  to  be  the  most 
efficacious.  Richards. 

Report  of  Two  Interesting  Cases  of  Mastoiditis. 

J.  H.  Crawford,  Atlanta,  Ga.  (American  Journal  of  Sur- 
gery, September,  1908).  Two  cases  of  primary  mastoiditis 
are  reported.  The  first  was  an  acute  case  of  traumatic  origin, 
as  a  result  of  injury  from  a  piece  of  copper  ore.  The  second 
occurred  in  an  infant  of  eleven  months,  and  was  apparently 
primary  mastoiditis,  as  there  was  no  discharge  from  the  ear 
and  the  child  had  given  no  evidence  of  being  in  pain.  The  tip 
cells  were  large  and  broken  down.  Operation  was  done  in 
both   cases,    with   rapid   and   uneventful   recovery. 

Richards. 

Tlie    Mytii    and    the    Mystery    of   "Meniere's    Disease." 

Georgk  M.  Gould,  Ithaca,  N.  Y.  (Medical  Record,  Oct.  31, 
1908).  At  the  end  of  a  fifteen-column  article,  reviewing  very 
much  at  length  much  of  the  past  literature  of  Meniere's  trou- 
ble, the  author  reaches  the  following  conclusions : 

"Meniere's  Disease"  is  simply  "migraine,"  or  sick  headache, 
with  many  symptoms  ignored  and  with  three  of  the  secondary 
or  incidental  effects  of  migraine  over-emphasized : 

(a)  Vertigo. 

(b)  Tinnitus  (a)  of  a  purely  functional  neurotic  nature, 
a  reflex-ocular  neurosis  to  the  center  or  to  the  organ  of  hear- 
ing; (b)  of  traumatic  origin,  caused  by  vomiting. 

(c)  Partial  or  complete  deafness,  due  to  injuries  in 
vomiting. 

Migraine  is  one  of  the  evil  effects,  the  most  common  and 
the  most  important  of  eyestrain,  always  preventable,  almost 
always  curable  by  scientific  s|>ectacles,  because  in  almost  one 
hundred  per  cent  of  cases  it  is  due  to  ametropia. 

Richards. 

Acute  Otitis   Interna,  witli   Report  of  a  Case. 

Edcar  R.  Stillman,  Troy.  N.  Y.  (  Medical  Record,  Octo- 
ber 3,  1908).  References  to  this  condition  during  the  past 
twenty-five   years   are   few   and    incomplete,   as   the   patients 
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A  i>erfectly  well  child  is  seized  suddenly  with 
vomiting,  headache,  occasionally  with  earache,  high  fever  and 
sometimes  with  a  convulsion.  In  three  to  eight  days  the  force 
of  the  disease  has  spent  itself,  but  the  child  is  completely  deaf. 
It  gets  well  completely  with  the  exception  of  a  staggering  ga:t, 
but  remains  deaf.  The  keynote  to  the  diagnosis  is  early  and 
complete  deafness,  with  rapid  recovery  in  a  child  whose  symp- 
toms indicate  some  acute  intracranial  inHammation.  A  case 
is  reported  in  a  child  of  seven  years  who  was  sent  home  from 
school  because  of  headache,  jMiin  over  the  right  eye  and  feve:*- 
ishness,  following  slight  delirium  the  previous  night.  Objective 
examination  was  negative,  and  there  was  nothing  to  cause  sus- 
picion of  any  trouble  with  the  ears  or  of  the  vital  processes. 
Temperature  103°.  A  restless  night  followed  and  there  was 
prostration  the  following  morning,  the  child  being  only  aroused 
by  shaking  and  then  would  glance  around  in  a  strange  sort 
of  way  and  close  his  eyes  again.  He  would  not  answer  ques- 
tions and  seemed  not  to  Comprehend  their  meaning.  Fever 
had  subsided  somewhat  and  he  slept  all  the  time,  except  when 
roused  for  medicine  or  nourishment.  Next  day  it  was  dis- 
covered that  the  boy  was  totally  deaf.  There  was  no  pain  or 
soreness  about  the  ears.  Examination  with  the  tuning  fork 
showed  absolute  loss  of  both  aerial  and  bone  conduction.  No 
evidence  of  any  other  cranial  nerve  involvement.  He  was 
still  a  little  feverish,  but  his  general  condition  seemed  to  be 
somewhat  improved.  He  could  recognize  objects  and  could 
read  as  well  as  usual.  Next  day  he  played  in  bed.  but  was  still 
absolutely  deaf.  At  the  end  of  the  week  he  staggered  on  at- 
tempting to  walk  and  had  a  gait  resembling  cerebellar  ataxia 
or  that  of  a  drunken  man.  Twenty-five  days  later  the  child 
was  apparently  as  well  as  ever,  but  totally  deaf. 

I'he  etiolc^y  of  this  disease  is  very  obscure,  and  diagnosis 
is  only  possible  after  the  characteristic  symptom  of  total  deaf- 
ness has  developed.  Prognosis  is  invariably  favorable  as  to 
life.  Richards. 

Ear  Symptoms  of  Cardiovascular  Dissase,  with   Special   Reference 
to  Low   Pressure  Cases. 

Louis  F.  F.ishoi".  New  York  City  (Journal  A.  M.  A.,  No- 
vember 7,  1908),  thinks  that  there  are  certain  cases  of  tinnitus 
aurium  which  are  a  local  manifestation  in  the  general  circu- 
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latory  disorder,  which  may  have  its  foundation  in  arterial 
sclerosis,  biit  which  is  often  in  a  large  measure  functional  so 
far  as  the  blood  vessel  disorder  is  concerned.  It  is  found  in 
connection  with  high  blood  pressure  and  also  with  low,  and 
while  in  both  instances  the  symptom  is  relieved  by  measures 
which  regulate  the  circulation,  the  most  striking  results  of 
treatment  are  to  be  obtained  in  cases  of  low  arterial  tension. 

He  thinks  that  otologists  should  make  observations  of  blood 
pressure,  so  as  to  detect  gross  departure  from  the  normal,  and 
he  has  devised  a  method  by  which  this  can  be  done  in  a  very 
few  seconds. 

In  the  way  of  treatment  the  most  important  element  is  sys- 
tematic exercise.  Iron  and  arsenic  are  of  value  as  internal 
medicines.  Richards. 

Distinct    Pulsations   in    a    Non-Perforated    Membrana   Tympani. 

Max  Fiedler  (Archiv.  f.  Ohrenhcilk.,  Bd.  76,  Heft  3  u.  4, 
1908,  p.  256)  reports  a  case  of  a  woman. 48  years  old,  who 
for  two  years  had  had  subjective  tinnitus  in  the  left  ear.  On 
the  left  side  a  marked  central  retraction  of  the  drum  was 
seen  and  in  the  anterior  upper  quadrant  a  pulsation  syn- 
chronous with  the  radial  pulse,  producing  at  each  beat  tw^o 
reflex  lights.  In  the  right  ear  a  similar  pulsation  could  be 
seen,  but  it  was  placed  more  centrally  and  somewhat  deeper. 
Contractions  of  the  arteries  of  the  neck  caused  disappear- 
ance of  the  phenomena.  It  remained  unaltered  after  catheteri- 
zation and  the  use  of  the  Siegle's  speculum. 

Wood. 

The  Employment  of  Hot  Air  in  Otology. 

Ferran  (Rcvhc  Hchdomadairc  dc  Laryn geologic,  D'Otologic, 
August  8th,  1908)  has  used  hot  air  in  the  treatment  of  dis- 
eases of  the  ear  for  the  last  two  and  a  half  years.  His  results 
have  been  so  encouraging  that  he  feels  it  is  a  valuable  means 
of  treatment  in  many  cases.  A  chief  objection  in  the  past 
to  the  use  of  hot  air  has  been  the  lack  of  a  simple  apparatus. 
This,  the  author  states,  he  has  overcome  by  the  use  of  a  sim- 
ple Politzer  bag,  prolonged  by  a  nniflf  of  aluminum  con- 
taining an  electric  rhostat.  With  this  in  from  four  to  five 
minutes  a  temperature  of  70  to  80  degrees  C.  to  be  obtained. 
'The  apparatus  permits  the  use  of  the  catheter  as  well  as  the 
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I'ulrtzer  bag.  (The  author  gives  credit  to  America  for  the 
idea  of  the  apparatus.)  The  abstractor  has  not  seen  this 
particular  instrument.  He  has  had,  however,  entire  satis- 
faction witli  that  made  by  Wapplcr  Brothers,  New  York,  with 
which  the  same  amount  of  heat  can  be  obtained  in  a  much 
sliorter  time.  Ferran  is  in  the  habit  of  giving  two  treatments 
a  week,  occasionally,  however,  making  them  daily.  He  has 
used  it  in  217  cases.  While  in  cases  of  pure  otosclerosis,  he 
admits  failure,  as  far  as  cure  of  the  disease  is  concerned,  he 
has  been  able  to  give  relief  to  many  of  the  accompanying 
symptoms.  In  cases  of  chronic  middle  ear  disease  with 
more  or  less  stenosis  of  the  tube,  he  has  gotten  his  best 
results.  Here,  as  shown  in  several  of  the  reports  which  he 
gives,  he  has  succeeded  in  not  merly  relieving  the  tinnitus, 
but  also  improving  the  hearing.  He  has  noticed  a  rapid  dis- 
appearance of  the  ear  symptoms  which  have  followed  an 
attack  of  acute  rhinitis,  especially  if  it  was  of  a  grippe 
variety.  In  acute  inflammation  of  the  middle  ear  with  per- 
foration, benefit  has  been  noticed  from  the  use  of  hot  air, 
probably  through  its  effect  upon  the  Eustachian  tube,  and 
in  certain  fonns  of  middle  ear  suppuration  he  has  also 
obtained  benefit.  Here  he  has  used  the  hot  air  in  the  middle 
ear  directly  through  the  auditory  canal.  The  beneficial  results 
obtained  are  to  be  explained  in  his  opinion  to  the  effect  on 
the  mucous  membrane  of  the  tube  of  the  naso-pharynx  simi- 
lar to  that  produced  by  cocain  or  adrenalin. 

Harris. 

Case  of  Double-sided  Necrosis  of  the  Inner  Organ  of  Hearing.  With 
Fatal  Hemorrhage  From  an  Aneurism  of  the  Internal  Carotid. 

C.  K.  Benjamins  (Archiv.  f.  Ohrenh.,  3  und  4  Heft,  Bd. 
76,  1908,  p.  240)  reports  a  case  in  which  arsenic  had  been 
applied  to  the  external  auditory  meatus  for  ear  trouble.  Ne- 
crosis of  both  petrous  bones  followed,  and  associated  with 
this  was  paralysis  of  both  facial  nerves.  A  radical  operation 
was  performed,  under  chloroform,  on  both  sides,  on  July 
21st.  The  patient  for  a  while  did  well  after  the  operation, 
but  on  August  25th  and  afterwards  at  irregular  intervals, 
severe  hemorrhage  occurred  from  the  right  ear.  A  diagnosis 
was  made  of  venous  hemorrhage,  probably  from  the  jugular 
bull).     As  the  patient  was  very  anemic,  immediate  operation 
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was  decided  upon,  and  the  transverse  sinus  was  packed  and 
the  jugular  vein  tied.  Nevertheless,  on  the  night  following 
the  operation  the  patient  died  from  sudden  hemorrhage-  The 
post  mortem  examination  showed  extensive  necrosis  of  the 
petrous  pyramid,  aneurism  of  the  internal  carotid  artery  with 
thrombosis  and  rupture,  also  very  poor  development  of  the 
right  transverse  sinus  and  enormous  dilatation  of  the  left. 

Benjamins'  says  that  in  cases  where  hemorrhage  of  the 
carotid  is  diagnosed  the  best  treatment  is  packing  of  the  mid- 
dle ear  after  a  radical  operation,  combined  with  tying  of  the 
common  carotid  artery.  Simple  ligation  of  the  carotid  does 
not  prevent  a  return  flow  from  the  circle  of  Willis,  and  it  is 
difficult  by  packing  alone  to  absolutely  check  a  carotid  hem- 
orrhage. It  must  be  remembered,  however,  that  ligation  of 
the  common  carotid  is  often  accompanied  by  hemiplegia  and 
other  brain  disturbance,  ten  per  cent  being  fatal. 

Wood. 

Histology  of  Suppurative  Processes  in  the  Labyrinth. 

E.  RuTTiN  (Bcitrligc  s.  Atiat.  Phys.  Path.  ti.  Thcrap.  d. 
Ohres.  Nas.  u.  Halscs,  Bd.  1,  Heft  5  u.  6,  1908,  p.  388)  exam- 
ined 3  cases  of  suppuration  of  the  labyrinth,  probably  tubercu- 
lous in  nature.  In  all  three  cases  the  pus  entered  the  peri- 
lymphatic space  by  way  of  the  posterior  wall  of  the  promon- 
tory, breaking  into  the  scala  vestibuli.  From  a  study  of  these 
cases,  and  a  rather  extensive  review  of  the  literature  of  the 
subject,  he  deduces  the  following  conclusions: 

1.  Circumscribed,  chronic  suppuration  of  the  perilymphatic 
space  of  the  vestibule  produces  by  gravity  an  associated  dis- 
ease of  the  perilymphatic  space  of  the  scala  vestibuli,  involv- 
ing the  lower  half  of  the  first  turn. 

2.  This  is  followed  by  a  peculiar  ectasis  of  the  ductus 
cochlearis,  giving  to  it  a  pyramidal  or  vault-like  shape.  If 
a  rupture  takes  place  into  the  endolymph,  the  point  of  the 
rupture  is  always  placed  in  the  dependent  portions  of  the 
membranous  labyrinth  (sacculus,  ductus  reuniens,  cecum 
vestibularis  or  the  vestibular  portion  of  the  ductus  cochlearis). 

3.  A  chronic  circumscribed  suppuration  of  the  first  turn, 
on  account  of  gravity,  may  be  sharply  localized  in  the  lower 
half  of  the  turn. 

4.  A  chronic  circumscribed  suppuration  of  the  scala  tym- 
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pani,  pruUuccd  by  a  rupture  through  the  round  window 
usually  remains  limited  to  the  same,  if  the  basal  membrane 
is  thick.  If  a  rupture  takes  place  its  location  is  in  the  basal 
membrane. 

5.  A  very  important  fact  from  the  clinical  side  is  the  dif- 
ference in  importance  of  the  location  of  the  seat  of  rupture 
into  the  labyrinth.  If  the  suppuration  breaks  through  into 
the  vestibule  the  mechanical  relations  bring  about  an  asso- 
ciated disease  of  the  cochlea.  Suppuration  which  finds  its 
way  to  the  labyrinth  through  the  round  window,  likewise  for 
mechanical  reasons  generally  remains  limited  to  the  lower 
lialf  of  the  first  turn  of  the  cochlea.  Therefore,  the  prognosis 
for  the  function  of  the  labyrinth  is  much  less  favorable  if  the 
rupture  takes  place  into  the  vestibule,  because  every  time  in 
these  cases  the  entire  labyrinth  becomes  diseased ;  while  on  the 
other  hand  the  favorable  prognosis  of  rupture  through  the 
round  window  is  because  of  the  limitation  of  the  infection 
through  a  small  portion  of  the  cochlea. 

According  to  many  authors,  suppuration  following  rupture 
through  the  semi-circular  canals  is  still  more  favorable. 

Wood. 

Concerning  the  Clinical  Aspect  of  Labyrinth  Suppuration. 

Franz  Nuernberg  {Archiv.  fur  Ohrenheilkunde,  1908, 
T6  Band,  3.  u.  4.  Heft,  p.  139,  230)  reports  26  cases  of  sec- 
ondary affection  of  the  labyrinth  occurring  in  3,695  cases  of 
suppuration  of  the  middle  ear.  Each  case  is  reported  in  con- 
siderable detail.    In  conclusion  he  says  that: 

1.  The  large  majority  of  fistulae  of  the  semi-circular  canals 
arise  through  erosion  of  the  semi-circular  canal  from  the 
outside  and  are  mostly  circumscribed  lesions. 

2.  It  is  possible  to  have  a  primary  circumscribed  suppu- 
ration of  the  labyrinth  with  the  retention  of  hearing,  and, 
therefore,  the  presence  of  hearing  does  not  exclude  a  suppu- 
ration of  the  labyrinth,  especially  if  the  suppuration  is  limited 
to  the  vestibular  apparatus. 

3.  It  is  not  possible  to  distinguish  accurately  between  the 
irritation  and  paralytic  phenomena  of  the  vestibular  apparatus, 
as  suggested  by  von  Stein  and  Hinsberg. 

4.  Suppuration  of  the  labyrinth  is  not  always  accompanied 
by  disturbances  of  equilibrium,  and  in  relation  to  this  it  is 
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worthy  of  note  that  a  negative  resuh  of  Hinsberg's  modifica- 
tion of  Stein's  test  is  not  a  positive  indication  that  the  laby- 
rinth is  intact. 

5.  A  positive  Barany's  test  of  the  vestibular  apparatus 
proves 'that  the  vestibule  is  functionally  active,  but  it  must  be 
remembered  also  that  when  this  organ  is  markedly  involved, 
the  Barany's  test  may  still  be  positive  though  the  reaction  is 
a  very  slight  one. 

6.  If  we  exclude  the  cochlea,  the  disease  of  the  labyrinth 
can  only  be  diagnosed  when  the  hearing  becomes  rapidly 
diminished  at  the  beginning  of  the  disease,  or  during  our  ob- 
servation, and  finally  sinks  to  complete  deafness. 

7.  The  vestibular  apparatus  is  much  more  resistant  to  the 
inflammatory  process  than  is  the  cochlea. 

8.  Fistulae  of  the  semi-circular  canals  are  not  always  signs 
of  an  active  inflammation  of  the  labyrinth ;  quite  frequently 
they  are  the  residuum  of  a  healed  labyrinthitis.  In  such  cases, 
symptoms  of  labyrinth  involvement  may  be  induced  by  pres- 
sure of  cholesteatoma,  and  disappear  when  these  masses  are 
removed.  Wood. 

Histologic  Studies  Concerning  the   Changes  in  the  Tympanic  Wall 

of   the    Labyrinth,    Following   the    Radical    Operation   for 

Cure   of   Middle   Ear  Suppuration. 

Erich  Ruttin  (Arch.  f.  Ohrcnh.,  1  u.  2  Heft,  Bd.  76,  1908, 
p.  81).  Ruttin's  research  was  based  upon  the  histologic  find- 
ings in  25  cases  of  chronic  middle  ear  suppuration,  on  all  of 
whom  the  radical  operation  had  been  performed.  With  the 
exception  of  4  cases  they  all  died  from  intracranial  compli- 
cations. The  most  frequent  change  in  the  epithelium  is  the 
formation  of  cysts  which  in  the  larger  majority  of  cases 
result  from  the  displacement  of  tissue  by  the  operation.  These 
cysts  the  author  divides  into  four  types.  The  first  type,  which 
has  already  been  described  by  Politzer  and  others,  is  due 
to  the  projection  of  folds  of  inflamed  mucous  membrane  which 
coming  in  contact  with  each  other,  form  a  sort  of  enclusion 
cysts,  lined  on  all  sides  with  mucous  membrane.  They  may  be 
formed  on  any  part  of  the  tympanic  mucosa  except  that  cov- 
ering the  membrana  tympani.  While  these  cysts  may  occur 
in  unoperated  cases  of  otitis  media  they  are  much  more  com- 
mon after  the  radical  operation.  The  more  thorough  the 
curetment,  the  less  liable  is  the  formation  of  this  variety  of 


RHINO-LARVNCOI.OCIC  I.ITEBATURK.  1043 

c..:  .  The  second  variety  ui  cy»i  results  from  failure  to 
remove  the  mucosa  from  the  depression  of  the  oval  window. 
They  are  generally  three-cornered  in  shaiK%  with  the  point 
of  the  triangle  generally  turned  towards  the  insertion  border 
of  the  stapes.  Although  these  cysts  occur  in  non-operative 
cases  of  chronic  suppuration,  they  are  more  frequently  seen 
after  operation  on  account  of  the  curetment  pushing  a  tag 
of  mucous  membrane  over  the  edge  of  the  depression  of  the 
oval  window.  This  second  variety  of  cyst  may  be  lined 
either  with  a  cylindrical  epithelium  containing  goblet  cells, 
or  with  a  metoplastic  epithelium  of  squamous  cells.  Frequently 
there  is  a  third  variety  of  cyst  formed  in  the  round  window, 
due  to  the  over-growth  of  the  surrounding  mucous  membrane. 
This  over-growth  may  take  on  the  form  of  a  pedunculated 
polj-p,  or  a  solid  tumor  of  granulation  tissue,  which  grows 
over  the  round  window,  and  because  of  its  uneven  surface 
becomes  irregularly  attached,  the  spaces  between  the  attach- 
ment forming  occlusion  cysts.  The  fourth  variety  of  the 
cyst-like  formation  is  due  to  a  rapidly  growing  epithelium 
spreading  over  a  depression  which  is  already  filled  with  pus. 

Beside  the  cyst  formation,  there  is  frequently  found  some 
pathologic  change  in  the  foot-plate  of  the  stajKs,  in  the 
annular  ligament,  in  the  membrane  of  the  round  window,  in 
the  base  of  the  promontory,  and  finally  in  the  cellular  spaces 
of  the  lateral  pyramidal  wall.  The  foot-plate  of  the  stapes 
may  be  dislocated  either  towards  the  vestibule  or  towards  the 
tympanic  cavity  or  it  may  be  completely  or  partially  absent. 
If  the  infection  passes  through  the  oval  window  a  circum- 
scribed inflammation  is  very  apt  to  become  changed  into  a 
diffuse  infection  of  the  labyrinth.  The  round  window  acts 
much  less  frequently  as  a  port  of  entrance  for  infection  to  the 
labyrinth  than  does  the  oval  window.  In  ordinary  suppura- 
tion of  the  middle  ear,  inflammation  of  the  labyrinth  takes 
place  almost  always  through  these  two.  If  cholesteatoma  or 
tuberculosis  is  present  the  penetration  may  take  place  through 
the  promontory  or  the  lateral  wall  of  the  semi-circular  canals. 

Infection  of  the  supra  and  intralabyrinth  cells  is  generally 
a  chronic  suppurative  infiltration,  with  granulation  tissues 
growing  into  the  medullary  tissue  of  the  bone.  This  can  un- 
der certain  conditions  lead  to  the  sequestration  of  the  entire 
labyrinth.  iVood. 
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Intracranial    Disease   of  Otitic   Origin. 

H.  E.  Kanasugi  (Monotsschrift  f.  Ohrenheilkunde,  etc., 
vol.  42,  Heft  5,  p.  238)  reviews  the  literature  on  the  subject 
and  reports  the  result  of  his  own  postmortem  examinations 
in  13,400  necropsies.  Intracranial  disease  of  otitic  origin  was 
found  42  times. 

1.  Variety  of  ear  diseases.  Otitis  media  purulenta  acuta, 
6  cases ;  Otitis  media  purulenta  chronica,  30  cases ;  Otitis 
media  cholesteatomatosa,  2  cases ;  Otitis  media  purulenta 
chronica  and  Labyrinthitis  purulenta,  4  cases. 

2.  Variety  of  lesion  in  brain.  Cerebral  abscess,  14  cases ; 
Cerebellar  abscess,  6  cases ;  Cerebral  and  cerebellar  abscess, 
2  cases ;  Cerebral  abscess  and  meningitis,  5  cases ;  Cerebral 
abscess  and  sinus  disease,  4  cases;  Sinus  disease,  5  cases; 
Meningitis,  4  cases ;  Cerebellar  abcess  and  meningitis,  1  case ; 
Sinus  disease  and  meningitis,  1  case. 

3.  Sex.     In  the  42  cases,  31  were  men  and  11  women. 

4.  Age.  Greatest  number  occurred  between  10  and  30 
years.  Seventeen  of  the  42  cases  occurred  between  10  and  20 
years. 

Twenty-seven  of  the  forty-two  cases  occurred  on  the  right 
side  and  fifteen  on  the  left  side.  Wood. 

Facio-Hypoglossal  Anastomosis, 

George  F.  Cott,  Buffalo,  N.  Y.  (The  Journal  of  the  A.  M. 
A.,  August  8,  1908).  This  article  gives  the  detailed  technic 
of  the  operation,  with  numerous  drawings,  and  should  be  read 
in  its  entirety.  Richards. 

Thrombosis  of  the  Lateral  Sinus. 

Philip  Hammond,  Boston  {Boston  Medical  and  Surgicul 
Journal,  Sept.  24,  1908).  Five  cases  of  thrombosis  of  the 
lateral  sinus,  all  operated  on  successfully,  are  reported. 

Richards. 

The  Cochlea  and   Its  Sensitiveness  to  Tone  Impressions. 

W.  SoHiER  Bryant  (Archiv.  f.  Ohrcnh.,  1  u.  2  Heft,  Bd. 
76,  1908,  p.  44)  from  a  study  of  cases  which  he  has  collected 
from  literature,  does  not  seem  to  arrive  at  any  definite  facts 
concerning  the  functional  tests  of  the  internal  ear.    He  says  in 
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►n,  that  ;  ul  tunctioaal  cxamina- 

i  'I   the   {<  1   fiiulings  is  lacking   In 

sufficient  detail  to  arrive  at  definite  conclusions,  but  it  seems 
to  indicate  that  the  different  parts  of  the  cochlea  arc  not 
limited  in  their  sensitiveness  to  tone,  and  that  each  part 
exercises  its  function  for  all  tones  without  distinction. 

H'ood. 

II. — NOSE. 

The  Surgical  Treatment  of  Orbital  Complication*  in  Diseases  of  the 
Nasal  Accsssory  Sinuses. 

Arnold  Knapp,  New  York  ( The  Journal  of  the  A.  M.  A., 
July  25,  1908).  The  orbital  complication  referred  to  is  the 
subiKTJosteal  abscess.  In  the  acute  cases  the  local  symptoms 
are  those  of  an  acute  abscess  with  cellulitis.  In  the  chronic 
variety  there  is  more  or  less  defect  in  the  bony  orbital  wall  of 
the  frontal  and  ethmoidal  sinuses,  and  with  the  orbital  perios- 
teum a  large  abscess  cavity  is  fomied,  causing  marked  exoph- 
thalmos. In  the  chronic  cases  of  exophthalmos  and  in  other 
cases  with  acute  perforation  which  do  not  improve  on  the 
restoration  of  intranasal  drainage,  the  method  of  operating 
is,  first  to  remove  the  anterior  half  of  the  middle  turbinate  a 
day  or  two  before  tbe  external  operation;  second,  under 
morphin-ether  narcosis,  make  an  external  incision  along  the 
upper  orbital  border  midway  between  the  eyebrow  and  the 
bony  orbital  margin,  then  down  along  the  inner  wall  and  side 
of  the  nose  to  the  floor  of  the  orbit.  Divide  the  periosteum  at 
the  orbital  margin  above  and  in  line  with  the  cutaneous  in- 
cision along  the  nose.  Retract  the  periosteum  with  a  rather 
sharp  elevator,  and  gently  detach  the  lachrymal  sac  after  the 
finu  adhesion  to  the  orbital  margin  is  separated.  Free  ac- 
cess is  thus  given  to  the  roof  and  the  inner  wall  of  the  orbit. 
The  pulley  of  the  superior  oblif|ue  is  carefully  detached  from 
the  trochlear  fossa.  It  is  important  not  to  disturb  the  relation 
between  the  tendinous  ring  through  which  the  tendon  passes 
and  the  periosteum  to  which  it  is  a<lherent.  The  entire  floor 
of  the  frontal  sinus  is  then  easily  removed  with  the  chisel,  the 
diseased  mucous  membrane  curette<l.  and  the  bony  septa  in 
the  frontal  sinus  carefully  era<licated.  A  portion  of  the  orbital 
margin  can   be   removed   without  causing  deformity  if  the 
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normal  curve  be  preserved.  Next  resect  the  nasal  process  of  the 
superior  maxillary,  the  lachrymal  bone  and  the  ethmoidal  os 
planum,  so  as  to  give  broad  access  to  the  ethmoidal  labyrinth, 
which  is  completely  removed  with  the  curette.  The  anterior 
ethmoidal  foramen  is  a  constant  landmark,  indicates  the  ba^e 
of  the  skull,  and  as  one  proceeds  back,  shows  that  the  ethmoid 
becomes  broader  laterally.  The  remaining  part  of  the  middle 
turbinate  may  now  be  removed  and  the  sphenoidal  cavity  en- 
tered if  necessary.  As  broad  an  opening  into  the  nose  as  pos- 
sible is  made  in  addition  to  removing  all  disease,  to  insure 
proper  drainage.  Should  the  frontal  sinus  extend  unusually 
high,  and  the  upper  limit  cannot  be'  curetted  from  below,  the 
cutaneous  flap  with  the  eyebrow  is  forcibly  retracted  upward, 
and  a  window  cut  in  the  anterior  bony  wall  similar  to  the 
Kuhnt  and  Killian  methods,  leaving  a  broad  bony  supraorbital 
margin  covered  with  periosteum,  but  only  a  sufficient  amount 
of  the  anterior  bony  wall  is  removed  to  treat  properly  the  up- 
per parts  of  the  cavity  under  direct  inspection.  Marked  sub- 
sequent sinking  in  of  the  forehead  can  thus  be  prevented.  The 
cutaneous  wound  is  not  sutured,  the  soft  parts  approximate  of 
themselves,  and  a  single  wick  of  gauze  is  passed  into  the  frontal 
sinus.  Slight  packing  is  introduced  if  bleeding  demands  it, 
which  is  removed  after  24  hours.  The  patient  occupies  a 
partly  upright  position  in  bed.  The  external  wound  closes 
primarily.  The  small  opening  for  the  drain  is  left  at  the  inner 
orbital  angle  for  from  seven  to  ten  days.  The  nasal  cavities 
are  left  undisturbed.  In  some  cases  diplopia  is  noticed  for 
a  few  days,  but  always  disappears.  Richards. 

The  Ethmoid  Cells  at  Birth  and  Their  Development  During  Fetal 

Life. 

E.  J.  CuRRAN  (Boston  Medical  and  Surgical  Journal,  Oct. 
29,  1908).  This  paper  gives  the  results  of  some  anatomic 
studies  and  the  development  of  the  ethmoid,  and  is  based  on 
eighteen  dissections.  All  the  nasal  sinuses  seem  to  be  formed 
by  outgrowths  of  mucous  membrane  growing  outward  for  the 
antrum,  upward  for  the  frontal,  backward  into  the  sphenoidal 
turbinate  for  the  sphenoidal,  and  into  the  lateral  mass  for  the 
ethmoidal  sinuses.  While  it  has  been  generally  stated  that  the 
antrum  shows  in  the  fourth  month  of  fetal  life,  he  found  in 
some  dissections  of  fetuses  of  three  to  four  months  the  antrum 
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i>cs  in  an  advanced  stage  ut  «n.>vn.jiiiivi  i 
and  the  bcjjinning  of  the  outgrowths  of  the  sphenoidal  and 
frontal  well  shown  at  the  same  })crio<l.  As  the  sinuses  grow 
from  the  nnicous  membrane  coming  from  the  ethmoidal  bone, 
the  antrtnn  should  be  considered  as  a  large  ethmoidal  cell,  th; 
same  as  arc  the  frontal  ami  sphenoidal  sinuses. 

It  has  l)een  generally  stated  that  the  antrum  is  supplied  with 
filaments  of  nerves  from  the  second  division  of  the  fifth  nerve, 
through  Meckel's  ganglion,  distributing  branches  to  the  inner 
wall  of  the  antrum  through  lx)ny  canals.  The  author,  however, 
thinks  this  is  probably  not  true,  but  that  the  whole  of  the 
nerve  supply  enters  through  the  ostia  of  the  different  sinuses, 
being  carried  in  by  the  mucous  membrane.  He  has  tried  to 
fitiil  that  the  sinuses  are  supplied  by  nerves  otlicr  than  or  in 
adtlition  to  those  that  enter  by  the  ostia  of  the  sinuses,  but 
has  failed  to  find  anything  beyond  the  assertion  that  such  is 
the  case.  He  thinks  that  the  mucous  membrane  carries  its 
nerve  supply  with  it  wherever  it  spreads.  In  an  examination 
of  a  large  number  of  skul's  he  did  not  find  any  cell  to  contain 
two  ostia,  not  even  a  large  frontal  which  spread  from  side  to 
side  with  only  a  ijartial  partition  between :  when  this  was  the 
case,  there  was  only  one  drainage  ostium  into  one  side  of  the 
nose,  which  is  proof  that  the  cell  grew  from  only  one  side. 
The  position  of  the  partition  between  adjacent  cells  depends 
upon  the  quickness  of  one  cell  to  outgrow  another,  as  seen  in 
the  varied  partition  of  the  septum  dividing  the  two  frontal 
>-iiiu-r-.  One  nearly  always  outgrows  the  other,  notwithstand- 
ing the  fact  that  the  frontal  bones  are  closed  by  a  suture  in  the 
center,  which  would  seem  to  mark  oflF  the  limit  of  each  frontal 
sinus.  One  vigorously  growing  sinus,  however,  finds  no  dif- 
ficulty in  trespassing  on  the  area  of  the  other  and  to  such  ^n 
extent  that  we  find  only  one  frontal  sinus  oj>ening  into  one 
side  of  the  nose,  yet  so  large  that  it  comi)letely  crowds  out  the 
other,  .which  in  these  cases  remains  an  ethmoidal  cell,  and  the 
septum  which  ought  to  be  a  frontal  septum  is  in  reality  a 
frontal-ethmoidal  septum. 

The  position  of  the  ostia  of  these  cells  depends  upon  the 
place  at  which  the  mucous  membrane  begins  to  bud  out.  or  |>it, 
the  favorite  place  being  the  upper  part  of  the  unciform  groove, 
at  the  upper  part  of  the  grtwve  of  the  bulla  and  the  posterior 
part  of  the  superior  meatus.    The  pitting  may  begin  at  any  part 
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of  the  groove  between  the  basal  lamella,  but  these  are  the 
favorite  places  for  the  formation  of  the  buds. 

Most  of  the  anterior  ethmoidal  cells  open  into  the  upper 
part  of  the  groove  of  the  unciform,  the  remainder  into  the 
groove  of  the  ethmoid  bulla.  In  the  upper  part  of  the  groove 
of  the  bulla  are  the  so-called  accessory  turbinals;  there  are 
three,  and  between  each  spring  cells,  usually  three  in  all,  one 
being  the  cell  of  the  bulla,  which  is  almost  always  constant. 

In  the  fourteen  babies'  heads  that  were  dissected,  about  the 
same  number  of  cells  were  found  as  in  the  adult.  There  were 
no  cells  that  one  could  say  were  certainly  sphenoid  cells,  but 
in  every  case  one  could  easily  find  the  future  frontal  sinus 
growing  up  into  position.  Not  only  were  the  cells  in  number 
ranging  from  nine  to  fourteen  found  in  the  eighteen  dissec- 
tions, but  the  same  number  and  arrang,ement  were  found  in 
fetuses  of  three  and  a  half  months,  four,  five,  six  and  seven 
months.  As  growth  goes  on,  the  gradual  tendency  is  for  the 
upper  turbinates  or  folds  to  disappear  by  the  merging  of  two 
or  three  into  one.  When  this  does  not  take  place,  we  have 
the  extra  turbinate  of  the  adult. 

The  method  of  dissection  was  to  do  it  from  the  orbital  side, 
the  mucous  membrane  being  carefully  dissected  from  the  cell 
walls  and  the  bone  broken  off  bit  by  bit  so  as  to  expose  the 
whole  of  the  antrurn  and  the  ethmoidal  cells.  The  mucous 
membrane  peeled  off  easily,  and  with  care  it  was  possible  to 
have  it  stand  out  uninjured  and  in  the  same  shape  that  it  was 
when  held  by  its  bony  or  cartilaginous  walls.  In  this  way  it 
could  be  easily  seen  into  which  meatus  the  cell  opened,  as  each 
cell  was  held  into  the  nasal  mucous  membrane  by  its  stalk- 
opening,  so  that  it  stood  out  like  a  grape.  Richards. 

A    New     Method    of    External     Frontal    Sinus    Operation    Without 

Deformity. 

Joseph  C.  Beck,  Chicago  (Journal  of  A.  M.  A.,  August  8, 
1908).  Dr.  Beck's  method  makes  use  of  the  osteoplastic  flap 
in  the  following  manner : 

A  radiogram  is  first  made,  so  as  to  outline  the  sinuses,  and 
from  this  radiogram  a  celluloid  tracing  is  made  and  sterilized, 
so  as  to  be  used  during  the  operation.  An  incision  is  rnavde 
through  the  skin  and  subcutaneous  tissues  through  the  upper 
margins  of  the  eyebrows,  then  downward  and  inward,  as  is 


RHINO-LARYNGOLOGIC  LITKRATURK.  1040 

usually  done  in  the  Killian  operation.  The  saw  is  the;.  .„— 
fully  drawn  from  within  outwards  a  few  strokes,  so  as  to 
sever  the  bone,  hut  not  the  periosteum.  Care  must  be  taken 
•  not  to  saw  through  the  entire  thickness  of  the  Inme,  as  it  will 
readily  break  when  it  is  inverted  downward  over  the  nose.  The 
skin  flap  is  now  reflected  upward  and  the  periosteal  bone  flap 
downward.  exi>osing  both  sinuses.  If  only  one  sinus  is  to  be 
exjKjsed.  the  technic  varies  only  in  the  osteoi)eriosteal  flap,  the 
incision  being  made  within  the  limits  of  the  frontal  sinus  sep- 
tum. The  skin  flap  may  be  made  by  making  a  perpendicular 
incision  from  the  internal  angle  of  the  orbit  as  high  as  the 
radiogram  indiates  the  height  of  the  frontal  sinus,  within  tht- 
natural  intersuperciliary  furrow,  or  wrinkle. 

The  tliseased  mucous  membrane  is  then  thoroughly  eradi- 
cated, but  not  curetted,  the  natural  opening  into  th^  nose  en- 
larged, the  anterior  ethmoidal  cells  removed,  a  large  rubber 
tube  introduced,  through  which  is  passed  a  wick,  the  wickin;jf 
being  loosely  folded  within  the  cavity  of  the  frontal  sinus, 
and  the  other  end  of  the  tube  passed  down  into  the  nose  close 
to  the  floor,  with  a  small  portion  of  the  wicking  protruding. 

The  osteoplastic  flap  is  then  replaced,  the  skin  flap  brought 
(Ipwn  and  sutured  with  silkwofm  gut.  using  the  Halstead  sub- 
dermal  suture  with  a  few  horse  hairs  right  over  the  bridge  of 
the  nose.  The  gauze  is  removed  the  next  day.  and  on  the 
third  or  fifth  day  the  rubber  tube  is  replaced  by  a  silver  filigree 
or  gold  tube.  Douches  or  strong  blowing  of  the  nose  should  be 
avoided  immediately  after  the  operation.  Richards. 

Report  Upon  Three  Interesting  Cases  of  Sinusitis  Associated  with 
Serious  Eye  Complications. 

.Ki.FkKi*  \\  iKNKK,  \ew  York  (Amcricait  Journal  u/  .>iuri;^i'ry, 
October,  1!)0S).  These  cases  illustrate  the  recent  publications 
of  various  authors,  such  as  A.  Knapp.  Posey  and  Oiuxli,  of  the 
close  association  which  diseases  of  the  intranasal  passages,  es- 
pecially that  of  the  sinuses,  play  in  connection  with  some  of 
the  more  serious  affections  of  the  eye. 

In  Case  1,  there  was  marked  exophthalmus.  and  on  opcra- 
!•'  n  an  empyema  of  the  frontal  sinus  and  an  extradural  abscess 
were  found. 

In  Case  ?,  absolute  blindness  followed  an  attack  of  rhino- 
pharyngitis.   The  middle  turbinate  bone  was  resectetl  and  the 


1050  ABSTRACTS  FROM  OTOLOGIC  AND 

post-ethmoidal  cells  were  curetted  first  on  the  right  side  and 
then  on  the  left,  with  evidence  of  disease  at  each  operation. 
Vision  returned  in  one  eye,  but  not  at  all  in  the  other. 

The  author  regards  the  condition  to  have  been  an  acute  re- 
trobulbar neuritis  occurring  in  the  canalicular  portion  of  the 
optic  nerve,  brought  about  through  a  posterior  ethmoiditis  on 
both  sides  and  probably  of  syphilitic  origin. 

Case  3  presented  complete  blindness  in  a  child  of  nine,  fol- 
lowing an  acute  coryza  and  severe  frontal  headache.  Vision 
returned  in  about  two  weeks  after  mild  local  treatment  of  the 
nose  was  instituted.  Richards. 

Histologic   Changes    in   the    Nasal    Mucous    Membran»    in    Cases    of 
Leukemia,  and  the  Cause  of  Nasal  Hemorrhage  in  This  Disease. 

Otto  Mayer  {Monatsschrift  f.  Ohrenheilkunde,  etc.,  vol. 
xlii.  Heft  5,  p.  259)  studied  histologically  the  nasal  condition 
of  a  woman  who  had  died  from  pernicious  leukemia.  From  a 
study  of  this  case  he  says  that  the  nasal  bleeding  in  leukemic 
people  is  probably  produced  in  somewhat  the  following  man- 
ner :  The  leukemic  infiltration  of  the  mucous  membrane  pro- 
duces an  itching  which  causes  the  patient  to  dig  into  the  nose, 
wounding  the  septal  mucous  membrane.  Because  the  super- 
ficial blood  vessels  are  dilated  this  injury  gives  rise  to  a  free 
flow  of  blood.  Further,  the  injury,  on  account  of  leukemic 
condition  of  the  tissues,  does  not  heal  but  develops  into  an  ulcer 
with  considerable  loss  of  tissue.  The  richness  of  the  blood 
vessels  in  the  base  of  the  ulcer  accounts  for  the  marked  bleed- 
ing on  the  slightest  trauma.  Wood. 

Extradural  Abscess  With  Disturbance  of  Speech. 

WiLHELM  Jansen  (Mouat.  f.  Ohrothcilk.,  etc.,  vol.  xlii, 
Heft  C),  1908,  p.  304)  reports  a  case  of  a  man  21  years  old, 
who  came  to  him  September  14th  with  suppuration  of  the 
mastoid  antrum.  He  was  treated  until  September  25th,  when 
operation  was  decided  upon,  but  the  next  day,  before  the 
operation,  he  suddenly  developed  a  disturbance  of  speech 
which  made  him  apparently  unable  to  understand  his  sur- 
roundings and  the  nurses,  and  to  give  false  and  incomprehen- 
sible answers  to  questions.  The  antrum  was  found  full  of 
pus,  but  no  fistula  leading  to  the  middle  cerebral  fossa  was 
discovered.     The   middle   fossa,   however,   was   opened,   and 
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beneath  the  dura  a  tablespoonful  of  txlorles.s  pus  was 
fvacnatcd.  The  dura  was  nonnal.  After  division  of  the  dura 
the  brain  was  punctured  with  a  knife  in  several  tlirections  but 
no  pus  found.  The  next  tlay  after  the  operation  the  patient's 
jjencral  condition  was  better,  although  aphasia  was  still  pres- 
ent. The  disturliani-f  <>f  vtHi-.h  ./r:!<lii:>lK  'iioa])|)eared  in 
atx>ut  eight  <lays.  Wood. 

Acute  Suppuration  of  the  Sphenoidal  Sinus,  With  Intracranial  and 
Orbital  Compl'cation. 

O.  Tr.mtman  [Archir.  f.  Lar.  u.  Rhin.,  Ud.  20,  Heft  3) 
reviews  the  Hterature  of  the  subject,  and  rejxjrts  a  case  char- 
acterize<l  by  general  septicemia,  with  empyema  of  the  sphenoi- 
dal sinus,  in  association  with  purulent  rhinitis  and  purulent 
phlebitis  of  the  cavernous  sinus,  with  beginning  purulent 
hemorrhagic  basal  meningitis.  A  fatal  termination  occurred 
after  five  days'  illness,  and  at  the  autopsy,  in  addition  to  the 
above  conditions,  numerous  subpleural  abscessses  of  the  lungs 
were  found,  with  rupture  into  the  pleura.  There  was  also 
swelling  of  the  spleen  with  clouding  and  miliary  abscess  of 
the  kidneys,  beginning  fatty  degeneration  of  the  liver  and 
..„    ..:       _^^  ^1^^  bronchial  glands.  Goodale. 

On  the  Relation  of  Syphilis  to  Ozena. 

Frese  (Archil',  f.  Lar.  ii.  Rhin..  lid.  •■io.  Heft  3)  reviews 
the  history  of  sixty-one  cases  of  ozena  with  reference  to 
etiolc^fy,  and  finds  that  in  only  26.2  per  cent  was  it  possible 
to  (kinonstrate  definitely  hereditary  syphilis.  In  the  remain- 
uVf!,  cH>cs  a  positive  determination  of  the  etiology  was  not  pos- 
sible. Nevertheless,  the  author  believes  that  a  large  propor- 
tion of  ozena  cases  can  be  referred  to  a  definite  cause,  and 
he  regards  sv'philis  as  the  most  probable  factor  in  the  causa- 
tion of  the  disease. 

The  explanation  of  this  development  may  be  in  the  first 
;il.KH  a  i::eneral  lowering  of  the  constitution  (dyscrasia),  or 
secondly  ozena  may  be  regarded  as  a  metasyphilitic  affection. 
Neither  of  these  explanations  seems  adeciuate.  Finally  we 
might  attribute  ozena  to  a  direct  local  injury  of  the  mucous 
membrane  through  the  .syphilitic  virus,  ami  this  last  hypo- 
thesis appears  to  be  the  most  probable  one.  Syphilitic  coryza 
does  not,  however,  lead  in  all  cases  to  ozena,  and  perhaps  the 
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duration  and  intensity  of  the  syphilitic  nasal  process  is  of 
importance  in  this  relation.  Ozena  in  hereditary  syphilis  finds 
its  analog  in  the  post-syphilitic  ozena,  such  as  is  manifested 
after  the  tertiary  processes  in  the  nose.  Goodale. 

The  Importance  of  the  Roentgen  Rays  in   Rhinology. 

ScHEiER  {Deutsche  mcd.  Wochenschrift,  No.  41,  1908). 
X-Ray  examinations  of  the  accessory  sinuses  of  the  nose,  par- 
ticularly the  frontal  sinus  are  of  great  importance,  because 
the  presence  or  absence  of  the  sinus  can  be  determined  in  this 
way.  It  is  important  to  find  out  in  regard  to  the  size  of  the 
frontal  sinus,  how  far  upward  it  extends,  how  far  posteriorly 
and  the  thickness  of  the  anterior  wall. 

All  these  points  can  often  be  determined  with  the  fluoro- 
scope  alone.  X-Ray  examinations  were  also  found  useful  in 
determining  diseased  conditions  of  the  accessory  sinuses.  Re- 
peated examinations  showed  that  a  shadow  was  caused  mainly 
by  a  collection  of  pus. 

A  direct  radioscopy  should  be  made  first.  This  shows  the 
lateral  position  of  not  only  the  frontal  sinus,  with  its  depth 
and  the  thiskness  of  the  anterior  wall,  but  also  the  size  of  the 
maxillary  and  in  the  majority  of  the  cases  of  the  sphenoid 
sinus.  In  sharply  defined  pictures,  the  height  of  the  sphenoid 
sinus  can  be  determined,  and  often  the  semi-circular  projec- 
tion of  the  sella  turcica. 

If  the  patient  is  then  turned  around,  and  the  sinuses  on  the 
both  sides  compared,  collections  of  pus  can  frequently  be  dis- 
covered by  the  diflFerence  in  the  clearness  of  the  sinuses. 

In  taking  radiographs  the  lateral  position  of  the  head  will 
give  the  vertical  and  horizontal  dimensions  of  the  sinuses, 
while  an  antero-posterior  exposure  will  show  the  maxillary, 
frontal  sinuses  and  ethnoid  cells  separately  and  sharply  de- 
fined, as  well  as  the  lateral  extension  of  the  frontal  sinuses, 
the  position  of  the  septum  and  the  separate  frontal  and  orbital 
recesses. 

The  sagittal  views  are  taken  with  the  patient  in  the  recum- 
bent position  with  the  face  on  the  photographic  plate.  The 
author  prefers  the  sitting  position  and  has  had  better  results. 
The  patient  is  seated  in  a  strong  fixed  chair,  and  the  plate, 
which  is  covered  with  black  paper,  is  placed  against  the  fore- 
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head  and  nose,  an<T  ti.-M  in  f^<wition  V»y  a  few  turns  of  a 
gauze  bandage. 

In  order  to  obtain  a  correct  ulca  of  palhcjhjgic  conditions 
of  the  sinuses,  it  is  important  to  stufly  normal  radiographs  of 
the  head. 

Pus  in  a  >iiui>  >1ha\>  vii\  tiitoiv  uii  the  picture,  and  even 
thin  fluid  contents  in  the  sinuses  offer  relatively  great  re- 
sistance to  the  X-Rays.  Thick  pus  will  of  course  give  a 
darker  shadow. 

Spiess  watching  the  position  of  the  instrument  through  the 
fluoroscope.  has  advtxated  opening  the  frontal  sinus  through 
the  nose  with  an  electrically  driven  trephine.  The  dangers 
of  this  method  are  so  obvious  that  it  has  not  been  generally 
adopted. 

In  conclusion,  the  author  states  that  skiagraphy' as  a  diag- 
nostic aid  has  a  distinct  place  in  rhinology,  and  will  clear  up 
many  cnnditions   formerly  obscure.  Theiscn. 

A   Maxillary  Sinusitis  and  Osteitis. 

MouRK  AND  Bkindki,  (  Rcvhc  Hcbdoiiuidaire  dc  Laryngolo- 
gies D' Otologic,  January  4th,  1908)  believe  that  all  cases  of 
chronic  antrum  disease,  which  have  resisted  medical  treat- 
ment for  three  to  four  weeks  should  be  subject  to  the  radical 
operation,  and  recommend  the  Caldwell-Luc  metho<l  in  the 
great  majority  of  the  cases.  In  24()  out  of  270  operated  on 
by  them,  the  disease  was  limited  to  the  mucous  membrane. 
This  was  at  times  partly  inflamed ;  more  or  less  thickened. 
In  other  cases  it  was  degenerated,  edematous  and  with  small 
prominences.  At  times  they  found  it  distinctly  i>olypoid. 
Finally,  in  some  cases  they  met  with  the  membrane  of  the 
paradental  cyst.  For  all  these  forms  of  disease  they  believe 
in  a  thorough  curettage.  In  the  remaining  24  cases,  disease 
of  the  bony  wall  was  present  either  a  simple  osteitis  or  a  ne- 
crosis, with  or  without  the  presence  of  sequestra,  a  fungous 
osteitis,  or  finally  in  one  case  a  hypertrophic  osteitis.  This  dis- 
ease of  the  bone  can  depend  u|x>n  some  general  diathesis.  In 
3  of  the  24  cases  it  was  shown  that  syphilis  was  the  cause. 
In  four  of  these  only  was  was  this  suspected  before.  The  diag- 
nosis in  the  other  seven  was  made  at  the  time  of  the  opera- 
tion or  several  days  following.  In  cases  of  syphilitic  origin, 
there  is  always  wont  to  be  an  unusually  profuse  hemorrhage 
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during  the  operation,  after  the  removal  of  the  mucosa.  It 
was  easy  to  recognize  the  inflamed  bone.  In  five  of  the 
eleven  cases  more  than  simple  osteitis  was  present.  In  two 
of  these,  sequestra  were  discovered.  In  one  case  the  sequestra 
had  been  the  cause  of  a  persistent  neuralgia  which  had  defied 
all  attempts  at  relief.  In  the  three  other  cases  a  necrosis  of  the 
antrum  wall  was  discovered,  on  the  internal  wall  in  the  neigh- 
borhood of  the  infundibulum,  and  once  on  the  postoral  wall. 
One  patient  showed  a  pronounced  thickening  of  all  the  walls 
of  the  sinus.  Besides  syphilis,  the  authors  point  out  as  other 
possible  causes,  virulence  of  infection  of  the  mucous  mem- 
brane (three  cases);  ethmoiditis  and  sphenoiditis  (four 
cases)  ;  presence  of  mucous  polyps  in  the  cavity  (one  case). 
Five  cases  were  due  to  irritation  from  a  paradental  cyst.  The 
authors  conclude  as  follows : 

First,  that  the  osteitis  which  accompanies  at  times  chronic 
suppuration  of  the  antrum  is  to  be  regarded  as  a  benign 
complication.  Second,  that  it  is  of  greatest  importance  to 
recognize  accurately  the  cause  of  the  osteitis  and  to  apply  the 
proper  treatment.  Third,  that  this  osteitis  will  permit  the  dis- 
covery, in  certain  cases,  of  a  general  unrecognized  aflfection, 
ignorance  of  which  would  be  of  great  disadvantage  to  the 
patient,  especially  if  it  is  of  a  syphilitic  nature. 

Harris. 

The   Present  State  of  the   Radical   Operation   for    Empyema   of  the 
Sphenoidal   Sinus,  With   Demonstration  of  a  New   Instrument. 

R.  H.  Skillern  {Archiv.  f.  Lor.  u.  Rhin.,  Bd.  20,  Heft  3) 
reports  the  different  methods  of  entering  the  sphenoidal  sinus, 
which  may  be  divided  into  the  extranasal  and  the  endonasal. 
Of  the  extranasal  we  have  the  frontal,  maxillary  and  oral ;  of 
the  endonasal  the  direct  and  the  indirect.  The  writer  prefers 
the  endonasal  direct  method,  with  previous  resection  of 
the  middle  turbinate,  and  simultaneous  removal  of  the  pos- 
terior ethmoid  cells,  by  which  the  whole  field  of  operation  is 
visible.  The  details  of  the  operation  should  be  read  in  ihe 
original.  Coodale. 

Anosmia  Caused   by  Abscess  of  the   Temporal   Lobe. 

Br.oCH  AND  Jui.ius  Hi-:ciiiNGiiH  {Archiv,  f.  Ohrcuhcilk  . 
Bd.  7(),  Heft  1  and  2.  p.  32)  review  two  published  cas»'s 
of  anosmia  following  abscess  in  the  temporal  lobe,  and  report 
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one  ca>c  «)i  incir  own.  in  two  oi  liie  cases  the  anosmia 
occurred  on  the  same  side  as  tlie  abscess,  hut  in  one  of  the 
reviewed  cases  there  was  crossed  anosmia.  In  only  one  case 
was  the  presence  of  the  anosmia  discovered  Ijefore  the  opera- 
tit»n :  in  the  other  two  cases  the  lack  of  smell  was  only  de- 
termine<l  after  the  operation,  but  it  seemed  most  positive  that 
the  lack  of  smell  was  a  consequence  of  the  abscess  and  not 
of  the  operation.  Wood. 

Primary  Tumors  of  the  Sinuses  of  the  Nose. 

1  (Archiv.  International  dc  Laryngologie,  Jan- 
uary. 1!>08),  in  connection  with  his  colleague  has  covered 
this  important  subject  in  a  very  thorough  way.  Morgagni 
was  the  first  to  discover  such  a  growth.  Since  then  many 
anatomists  have  studied  the  subject,  including  Zuckerkandl. 
It  is  common  to  confuse  secondary  with  primary  growths 
which  greatly  alters  the  statistics.  The  author  considers  the 
various  sinuses  in  order.  He  divides  the  tiTmors  into  benign, 
intermediary'  and  malignant.  Of  the  benign  tumors  there 
are  the  fibroma,  soft  and  hard,  the  osteofibroma,  the  lipoma 
and  the  angioma.  The  most  common  are  the  soft  fibromata. 
These  are  usually  called  mucous  polyps.  They  resemble  the 
nasal  polyp  but  are  wont  to  be  single  and  one-sided.  Their 
origin  is  obscure,  but  some  irritation  or  individual  predispo- 
sition is  most  probably  at  the  bottom.  The  other  benign  neo- 
plasms are  rare.  Two  cases  of  angiomata  and  one  of  lipoma 
are  all  that  there  are  on  record.  In  addition  to  these  benign 
tumors,  Citelii  makes  a  class  of  intermediary  tumors.  Of 
these  the  osteomata  are  the  most  common.  The  cause  of 
them  is  similar  to  that  of  the  polyps.  While  inflammation 
is  undoubte<lly  the  cause  in  certain  cases,  it  must  be  remcm- 
iK'red  that  in  spite  of  the  great  frequency  of  inflammation  in 
the  nose,  osteoma  is  comparatively  rare.  Enchondroma  is 
exceedingly  rare  in  the  antrum.  The  two  most  typical  cases 
are  those  of  lleyfelder  and  Denuce.  In  all  these  intermediary 
tumors  it  is  necessary  to  distinguish  a  stage  of  latency  and  a 
>ta.c:e  of  manifestation.  During  the  former  period  the  diag- 
nosis is  difficult  and  the  symptoms  are  inclined  to  be  vague. 
Malignant  tumors  include  endothelioma,  sarcoma  and  car- 
cinoma. Endothelioma  is  rare  but  Citelii  has  collected  thir- 
teen cases  in  the  literature,  and  thinks  that  others  would  be 
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reported  if  a  careful  histologic  examination  were  made  in 
every  case  of  antrum  growth.  Sarcoma  is  not  so  common 
as  is  generally  supposed.  The  majority  of  them  are  secondary, 
having  their  origin  in  the  adjoining  tissues.  "  All  varieties 
have  been  observed.  Carcinoma  is  the  most  frequently  met 
with  of  all  the  malignant  growths.  They  spring  either  from 
the  epithelium  or  from  the  glands  in  the  mucosa. 

The  frontal  sinus  is  much  less  commonly  aflfected  by  tumors. 
Fibroma  is  very  unusual.  Osteoma  is  more  often  met  with. 
Citelli  is  of  the  'opinion  that  fifty  cases  will  represent  the 
total  number.  They  spring  usually  from  the  anterior  wall, 
and  occur  in  people  from  twenty  to  thirty.  As  causes,  the 
most  probable  are  a  special  congenital  predisposition  and  in- ' 
flammation,  especially  traumatism.  Until  the  tumor  makes 
itself  in  evidence  by  causing  tumefaction  it  is  difficult  or  impos- 
sible to  make  a  diagnosis.  Finally,  malignant  growths  of  the 
frontal  sinus  are  exceedingly  infrequent.  Citelli  has  records 
of  one  case  of  endothelioma,  one  case  of  carcinoma  and  six 
or  eight  cases  of  sarcoma.  The  sphenoid  is  still  more  rarely 
aflfected.  A  few  cases  of  osteoma,  one  of  endothelioma,  one 
of  carcinoma,  and  half  dozen  cases  of  sarcoma  represent  what 
have  been  reported.  .  Harris. 

Foreign  Bodies  in  the  Nasal  Cavity  as  a  Cause  of  Maxillary 
Empyema. 

Krebs,  Hildesheim  {Archives  of  Otology,  Vol.  xxxvii,  Nos. 
3  and  4).  The  author  reports  two  cases,  in  one  of  which  an 
infant's  rubber  nipple  had  been  in  a  child's  nose  for  at  least 
seven  years.  In  the  other  case,  that  of  a  man  aged  33,  whose 
antra  were  known  to  be  clear,  while  working  a  threshing 
machine  a  grain  of  corn  flew  into  the  left  nostril.  One  year 
later  a  granuloma,  to  which  was  attached  a  grain  of  corn,  was 
removed  from  the  man's  nostril.  After  two  weeks'  irrigation 
the  antral  suppuration  ceased.  Campbell. 

Neuroses  of  the  Nose. 

Charles  P.  Grayson,  Philadelphia  (Medical  Record,  De- 
cember 12,  1908),  does  not  consider  that  laboratory  studies  of 
the  secretions  of  the  hay  fever  suflferer  have  yielded  any  results 
that  are  genuinely  practical.     It  is  of  infinitely  greater  im- 
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portaiicc  to  remember  and  to  remove  the  basic  nutritive  fault 
that  is  accountable  for  such  alterations.  Richards. 

The  Submucous  Septal  Operation. 

().  iKiik  i.lrchir.  f.  Lar.  u.  Rhin..  Bd.  20.  Heft  3)  de- 
scribes the  application  of  his  method  to  different  tNpcs  of 
septal  deviation,  and  to  the  numerous  abnormalities  which 
may  be  encounters.  1  The  original  paper  should  be  con- 
sulted for  the  details.  Goodale. 

Bleeding  Polyp  of  the  Septum. 

G.  Trautman  (Arcltiv.  f.  Lar.  u.  Rhin.,  Bd.  20,  Heft  3) 
Clinical  and  histological  reports  of  3  cases.  Goodale. 


III. — PHARV.VX. 

Some  Points  in  the  Applied  Anatomy  of  the  Tonsil. 

IIarrv  a.  Barnes,  Boston  (  The  Boston  Medical  and 
Surgical  Journal,  Sept.  24,  1908).  This  is  an  anatomical  study. 
The  capsule  of  the  tonsil  may  be  considered  ^s  ^  highly  de- 
veloped tunica  propria  of  the  faucial  mucous  membrane,  sep- 
arated from  its  epithelium  by  the  development'  of  the  lymphoid 
nodules  which  compose  the  mass  of  the  tonsil.  As  might  be 
expected  from  this  derivation,  it  completely  invests  all  parts 
of  the  tonsil  not  covered  by  epithelium  and  is  continuous  with 
the  tunica  propria  of  the  faucial  mucosa.  In  microscopic 
sections  it  appears  as  a  compact  layer  of  fibrous  tissue  wi*th 
numerous  elastic  and  striated  muscle  fibers  interspersed.  A 
numljer  of  trabeculae  of  the  same  composition,  except  that 
muscle  fibers  are  only  occasionally  found,  are  given  off  from 
its  internal  surface  and  extend  into  the  substance  of  the  tonsil 
between  the  crypts,  and  separate  it  into  lobes.  Some  of  the 
muscle  fibers  are  from  the  superior  constrictor  and  from  the 
pillars.  Blood  vessels  appear  at  intervals,  the  larger  of  which 
are  seen  at  the  junction  of  the  trabeculae  with  the  main  cap- 
sule, from  which  point  they  supply  the  tonsil. 

The  capsule  is  thin,  but  tough,  not  over  ^  mm,  in  thickness, 
and  is  quite  easily  separated  from  the  surrounding  tissues  at 
its  upper  half,  but  is  much  more  adherent  at  its  inferior  half, 
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and  it  is  at  this  point  that  the  larger  vessels  enter  the  tonsil. 
Its  structure,  its  toughness,  and  the  ease  with  which  it  may  be 
separated  from  the  underlying  tissues,  make  the  operation  of 
dissection  of  the  tonsil  "in  capsule"  a  very  practical  one. 

Richards. 

Results  in  Adenoid  and  Tonsil  Operations. 

J.  Payson  Clark,  Boston  (Boston  Medical  and  Surgical 
Journal,  Sept.  24,  1908).  This  is  a  study  made  four  years 
after  operation  of  a  series  of  cases  operated  upon  for  tonsils 
and  adenoids,  which  were  done  in  a  public  hospital.  Of 
595  cases  which  he  attempted  to  look  up,  only  73  could 
be  gotten  hold  of.  In  35  of  these  cases  mouth  breathing  was 
said  to  persist  in  some  proportion.  In  three  cases  the  mouth 
breathing  was  evidently  due  to  obstruction,  caused  by  a  de- 
viated septum,  and  in  five  others  to  hypertrophied  turbinates. 
In  only  one  case  was  there  sufficient  adenoid  present  to  call 
for  a  second  operation.  In  the  rest  of  the  cases  in  which  mouth 
breathing  persisted  no  obstruction  could  be  found  to  account 
for  it.  Twenty-one  still  continued  to  snore  more  or  less.  Four 
cases  in  which  enuresis  existed  were  not  relieved  of  this  symp- 
tom by  the  'operation.  Twenty-eight  cases  were  said  to  still 
have  colds.  In  GO  of  the  cases  tonsillar  tissue  was  still  visible, 
although  in  the  large  majority  of  the  cases  the  tonsils  had  been 
quite  thoroughly  removed  at  the  original  operation.  Only  tea 
of  the  cases  had  tonsillitis,  and  of  these  ten,  eight  had  only 
one  attack.  Forty-nine  cases  had  given  a  definite  history  of 
tonsillitis  before  the  operation.  In  about  half  of  the  cases 
there  were  remains  of  adenoid  tissue  in  the  vault,  but  not 
enough  to  require  reoperation.  Richards. 

Lymphosarcoma  of  the  Tonsil. 

J.  L.  GooDALE,  Boston  (Boston  Medical  and  Surgical  Jour- 
nal, Sept.  24,  1908).  Patient  was  a  woman,  35  years  of  age. 
with  the  left  tonsil  transformed  into  a  firm,  reddened  mass 
about  the  size  of  a  hickory  nut,  with  deep  extensive  ulceration. 
The  glands  on  that  side  below  tlje  angle  of  the  jaw  were  en- 
larged, firm  and  tender.  A  portion  of  the  growth  was  re- 
moved and  examined  by  Dr.  J.  H.  Wright,  who  reported 
lymphosarcoma  of  a  rapidly  proliferating  type.     Ether  was 
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l;i\cii  with  the  object  of  operating,  but  the  growth  liad  ex- 
tended to  the  soft  {Mlate.  infihrating  it,  together  with  the  base 
of  the  tongue,  so  that  no  oiK-ration  was  performed. 

The  author  having  observed  in  a  previous  case  of  Hodgkini' 
disease  that  improvement  ttwk  place  after  staphylococcus  in- 
jection, and  recognizing  the  very  close  relationship  between 
Hodgkins'  disease  and  lymphosarcoma,  he  determined  to  utilize 
this  idea  in  the  treatment  of  the  case.  Turix-ntine  was  there- 
fore injected  into  the  legs  with  the  object  of  making  abscesses. 
Two  minims  were  first  injecteil  without  result,  except  that  the 
sites  of  injection  became  rather  red  and  i)ainful.  At  the  saiiK- 
time  injections  of  staphyloctKcu»*  aureus  vaccine  were  given 
every  three  days.  The  turpentine  was  increased  every  two  days 
up  to  twelve  minims  at  each  injection.  In  about  one  week 
the  patient  began  to  show  improvement  and  the  whole  con- 
dition was  better.  Ten  days  later  she  was  talking  easily, 
while  the  growth  in  the  throat  steadily  diminished,  and  in  about 
one  month  from  the  beginning  had  nearly  disappeared.  The 
turpentine  injections,  which  had  been  borne  without  great  dis- 
comfort, became  very  painful,  and  she  l>egan  to  have  localized 
necrosis  of  the  skin  from  the  injections.  Seven  weeks  from 
the  time  of  beginning  treatment  there  was  a  large  stellate  cica- 
trix at  the  site  of  the  tonsil,  and  absolutely  no  sign  of  new 
growth,  with  disapj>carancc  of  the  infiltration  at  the  base  of  the 
tongue  and  soft  palate.  The  lymph  notles  on  the  outside  of 
the  neck  had  become  so  small  that  only  one  alx)ut  the  size  of 
a  hickory  nut  was  palpable.  Six  months  from  the  l)eginning 
she  was  apparently  as  well  as  she  had  even  been.  On  theo- 
retical grounds  the  author  is  inclined  to  attribute  the  result 
to  the  vaccine,  since  the  boils  which  he  exi)ected  to  excite  by 
the  turpentine  did  not  appear  until  after  the  growth  ha<l 
nearly  disappeared.  Richards. 

Case  of  Tonsillolith. 

Jamks  M.  Anders  (Journal  of  the  American  Medical  Asso- 
ciation, April  11,  1!>0S).  The  case  is  refxirted  by  the  autlior 
because  it  is  unique  in  .some  particulars.  The  patient,  a  man 
aged  59  years,  had  had  several  attacks  of  acute  articular 
rheumatism,  .\fter  his  first  attack  he  had  suffer"'  •'^■"n  at- 
tacks of  tonsillitis  for  many  years  annually. 

For  three  or  four  months  before  seen  by  tlie  author,  he 
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had  some  pain  and  irritation  around  the  right  tonsil  and  in 
a  corresponding  part  of  the  neck  of  the  same  side.  For  sev- 
eral weeks  the  local  disturbance  became  much  aggravated. 
There  was  great  pain  in  swallowing,  but  solids  could  be  more 
easily  taken  than  liquids.  His  local  physician  had  prescribed 
flax-seed  poultices,  and  two  days  after  starting  to  use  them 
the  patient  became  aware  of  the  presence  of  a  hard  foreign 
body  which  projected  into  the  throat.  This  caused  severe 
coughing,  and  with  the  aid  of  frantic  efforts  on  the  part  of 
the  patient,  a  large  mass,  of  calcareous  hardness,  was  dis- 
lodged. There  was  practically  no  bleeding  after  the  mass 
was  expelled.  An  examination  made  three  months  after  the 
tonsillolith  had  been  expelled,  revealed  on  palpation  with  the 
finger  tip,  a  distinct  depression  between  the  palatine  arches. 

The  weight  of  the  tonsillolith  is  189  grains,  and  it  meas- 
ured one  and  seven-eighths  inches  in  its  greatest  diameter. 

In  the  vast  majority  of  the  cases  of  tonsillar  concretions, 
they  are  of  medium  size  and  cause  no  symptoms,  but  when 
they  attain,  as  in  the  author's  case,  enormous  dimensions, 
they  produce  irritation  and  even  ulceration  of  the  surround- 
ing tissues. 

The  author's  specimen  so  far  as  he  has  been  able  to  de- 
termine is  the  largest  on  record. 

Jackson  reported  one  weighing  147  grains.  The  concre- 
tions are  made  up  mostly  of  calcium  carbonate  and  phosphate. 
They  are  the  result  of  calcareous  degeneration  of  retained 
tonsillar  secretions.  Theisen. 

Streptococcic  Infections  of  the  Pharyngeal  Adenoid  Tissue  in  Adults. 

Alice  G.  Bryant  (Journal  American  Medical  Associa- 
tion, June  13,  1908)  states  that  this  subject  should  receive 
most  careful  consideration  at  the  hands  of  the  laryngologist. 

It  is  doubtful  whether  these  streptococcic  infections  of  the 
pharyngeal  adenoid  tissue  in  adults  are  clearly  recognized  by 
the  general  practitioner. 

The  paper  is  based  upon  ten  cases  in  the  writer's  practice. 
It  is  most  important  to  directly  examine  the  post-nasal  and 
nasal  regions  to  settle  any  debated  question  where  septic  con- 
ditions are  present  that  cannot  be  attributed  clearly  to  some 
one  definite  region  of  the  body. 

The  following  illustrative  case  is  reported: 

'Miss  A.,  aged  30  years,  had  had   an  attack   of  influenza 


RIIINO-LARYNGOUOGIC  l.lTKK  1061 

three  months  bciorc  seen  by  the  writer.  i*or  two  week>  there 
had  been  a  rise  in  temperature  each  evening,  ranging  from 
100.5*'  F.  to  101.5°  F,,  with  slight  elevation  in  the  morning. 
She  had  been  examined  for  pulmonary  involvement  with 
negative  results. 

.'V  cough  developed  and  masses  of  yellowish  white  opaque 
material  were  freely  expelled.  On  examining  the  throat,  the 
soft  palate,  uvula  and  posterior  pillars  and  pharyngeal  walls 
showed  marked  swe.ling  and  redness.  The  tonsils  were  swol- 
len and  slightly  inflamed.  On  post-nasal  examination  the 
adenoid  tissue  covered  with  a  creamy  secretion  was  seen. 
The  tissue  looked  **rat-eaten"  and  only  one-third  of  it  re- 
mained, and  that  was  easily  removed  with  the  forceps. 

Bacteriologic  examination  showed  streptococci  in  abund- 
ance. Constitutional  symptoms  promptly  disapi)carcd  after 
this  treatment. 

Two  other  cases  are  reported. 

In  none  of  the  writer's  cases  were  the  ears  involved  nor 
was  there  any  enlargement  of  the  cervical  glands. 

Theisen. 

Pathological  Anatomy  and  Etiology  of  the  Black  Hairy  Tongue. 

H.  H.M-Nisii  {Archiv.  f.  Lar.  u.  Rhin.,  Bd.  20.  Meft  3) 
reviews  the  literature,  and  reports  a  case  of  this  affection,  ex- 
hibiting the  characteristic  hairy  deposit. 

The  patient,  a  man  G6  years  of  age,  had  noticed  a  peculiar 
sensation  for  three  months  on  the  palate,  and  fourteen  days 
later  discovered  a  black  deposit  on  the  tongue,  in  associa- 
tion with  an  acid  taste.  The  hairy  growths  were  removed, 
and  replaced  by  a  circumscribed  yellow  deposit.  Examina- 
tion of  the  hairs  showed  no  growths  of  black  fungi  when 
cultivated,  but  numerous  colonies  of  various  cocci.  Histologic- 
ally the  hairs  were  seen  to  be  the  hyi^rtrophic  and  horny  pa- 
pillae filiform.   The  case  is  peculiar  in  showing  no  recurrence. 

Goodale. 

Torticollis   at   Complication    of   Adenotomy. 

L.  Xeufeld  (Archiv.  f.  Lar.  u.  Rhin.,  Bd.  20,  Heft  3)  has 
observed  this  condition  three  times  in  the  last  five  years.  The 
torticollis  appeared  in  one  case  two  days  and  in  another  three 
days,  and  in  a  third  five  days  after  the  operation.    In  all  in- 
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stances,  the  lymph  nodes  in  the  neck  were  enlarged  and  sensi- 
tive. Elevations  of  temperature  were  not  noted  after  the  first 
week.  The  general  health  of  the  children  was  fully  estab- 
lished at  the  end  of  this  time.  Passive  movements  of  the 
head,  which  at  first  were  very  painful,  diminished  at  the  end 
of  a  week.  The  head  in  the  first  few  days  was  turned  back- 
ward and  sideways,  later  only  sideways.  The  duration  of 
this  manifestation  varied  from  fourteen  days  to  two  months. 
Complete  recovery  took  place  in  all  cases. 

Goodale. 

The  Pigmentations  of  the  Mucous  Membrane  of  ths  Mouth. 

G.  H.  Anthony  {Journal  of  the  American  Medical  Asso- 
ciation, November  14,  1908)  states  that  the  pigmentations  of 
the  mucous  membrane  of  the  mouth  have  not  been  suf- 
ficiently studied. 

Congenital  pigmentation. — The  most  common  form  is  the 
soft  mole  which  may  be  simply  a  pigmentation  of  the  skin  or 
may  present  itself  as  a  mammillated  nodule  with  or  without 
pigmentation  or  hairy  growth. 

Oppenheim  has  reported  a  case  of  soft  mole  affecting  the 
conjunctiva  of  the  eye  ball  and  extending  even  over  the  cor- 
nea, but  the  w^riter  could  find  no  cases  on  record  in  which 
soft  moles  were  present  in  the  mucous  membrane  of  the 
mouth.  Even  in  cases  in  which  the  cutaneous  surface  was 
studded  with  pigmentary  moles,  the  mucous  membrane  of  the 
mouth  was  free.  The  author  has  observed  one  case  of  such 
growth  occurring  in  the  mucous  membrane  of  the  mouth. 

In  that  case  the  nodule  was  situated  in  the  middle  line  of 
the  roof  of  the  mouth  on  the  hard  palate  in  a  woman  aged  60 
years.  There  were  a  few  pigmentary  moles  of  the  skin  also 
present. 

Roy  has  reported  a  case  of  melanosis  of  the  palate  which 
after  existing  twenty  years  became  sarcomatous. 

The  pigmentations  of  xeroderma  pigmentosum  affect  the 
Vermillion  border  of  the  lips,  but  they  have  not  been  observed 
in  the  mouth.  The  fibroma  molluscum  tumors  of  von  Reck- 
linghausen's disease  frequently  occur  in  the  mouth,  but  the 
pigmentations  affecting  the  mucous  membrane  must  be  quite 
rare,  because  the  only  mention  of  them  in  recent  literature  is 
tlie  report  of  Oddo,  who  describes  them  in  two  cases  as  well- 
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tiffined  areas  of  pigmentation  affecting  various  parts  of  the 
ntdcous  membrane  and  resembling  the  pigmentations  seen  in 
the  mouth  of  dogs. 

The  pigHientatiiins  of  the  mucous  membrane  in  the  mouth 
in  Ad(Hson's  disease  are  usually  not  the  same  shade  of  bronze- 
color  as  in  the  skin,  but  consist  of  circumscril>ed  areas  of 
melanotic  pigmentation.  They  are  rarely  absent,  and  are  of 
great  diati^nostic  importance. 

Ste.wagoti  emphasizes  the  fact  that  pigmentation  is  fre- 
quently a  lesion  relic  in  sclero<lerma.  .\udry  has  reported  a 
case  of  scleremia.  in  which  ill-defined  plaques  of  pigmenta- 
tions were  present  in  the  mucous  membrane  of  the  cheeks. 

Phthiriasis. — Thibieige  and  a  number  of  others  have  ob- 
servetl  melanotic  pigmentations  of  the  mucous  membrane  of 
the  mouth  in  cachectic  subjects  with  cutaneous  brown  pig- 
mentation. The  fact  that  such  buccal  pigmentations  occur 
only  in  cachectic  subjects  suggests  the  thought  that  hemo- 
chromatosis is  the  cause  of  such  pigmentations  rather  than 
pcdiculi  f)er  se. 

( )sler  states  that  whenever  hemochromatosis,  either  with 
or  without  diabetes,  is  suspected,  the  correctness  of  the  diag- 
nosis intra  vitam  will  be  made  much  more  probable  by  removal 
of  portions  of  the  pigmented  skin  and  the  finding  ( by  the  po- 
tassium ferrocyanid  test)  of  iron-containing  pigment  in  the 
ce'.ls  of  the  sweat  glands,  and  of  the  ochre-yellow  in  the  mus- 
cle fibres  of  any  blood  vessels  that  may  be  present,  by  the  use 
of  hemofuchsin. 

That  pigmentation  is  actually  caused  by  pediculi  is  shown 
by  the  fact  that  pediculi  pubis  cause  blue  pigmentations  of 
the  skin,  so  that  with  heuKxrhromatosis  excluded,  it  is  ex- 
tremely probable  that  pediculi  corporis  produce  brown  pig- 
mentations of  the  skin,  and  black  pigmentation  of  the  mucous 
membrane  of  the  mouth.  In  the  class  of  anomalous  pigmen- 
tations, the  author  includes  all  pigmentations  of  the  mucous 
membrane  of  the  mouth  which  can  not  he  assigned  to  any  of 
the  preceding  disorders. 

These  pigmentations  are  almost  invariably  located  in  the 
nmcous  membrane  of  the  lips.  They  are  usually  observed  in 
patients  suffering  from  gastrointestinal  autointoxication,  dia- 
Ittti-.  and  neurasthenia.  Thciscn. 
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IV. — LARYNX. 

Clinical    Contributions   to   the    Significance    of    Esophagoscopy    and 
Tracheoscopy  in  Their  Diagnostic  and  Therapeutic  Relation. 

E.  ScHMiEGELOW  (ArcJiiv.  f.  Lar.  u.  Rhin.  Bd.  20,  Heft  3) 
reports  a  series  of  cases  where  the  direct  inspection  of  the 
esophagus,  the  trachea  and  the  bronchial  tubes,  was  of  great 
vakie  in  cHnical  and  therapeutic  relation.  Cases  of  cancer 
of  the  esophagus,  spastic  stricture  and  dilatations  came  un- 
der observation.  The  writer  distinguishes  between  diffuse 
a"nd  circumscribed  dilatations  or  diverticula.  The  diffuse  dila- 
tations are,  as  a  rule,  to  be  attributed  to  cicatricial  cancerous 
stenosis,  which  prevents  the  food  from  passing  down,  and 
causes  it  to  be  heaped  up  above,  with  the  result  of  dilating 
the  esophagus.  These  •  retention  dilatations  seldom  reach  a 
large  size,  and  may  even  be  absent  in  spite  of  the  stenosis, 
as  long  as  the  muscular  apparatus  of  the  tube  above  is  suf- 
ficiently powerful.  The  dilatation  is  greatest  immediately 
above  the  stenosis,  and  diminishes  towards  the  pharynx. 

In  addition,  there  may  rarely  be  found  enormous  dilata- 
tions of  the  esophagus,  without  stenosis.  These  usually  as- 
sume a  spindle  form,  and  may  attain  the  diameter  of  a  man's 
arm.  These  dilatations  are  to  be  considered  as  a  neurosis 
with  paresis  of  the  esophageal  muscles,  perhaps  in  association 
with  spasm  of  the  muscles  of  the  cordia. 

The  writer  reports  cases  of  Zenker's  pulsion-diverticulum 
and  of  the  Rokitansky's  traction-diverticulum. 

Goodale. 

Annputatlon   of   Epiglottis  in    Persons  Suffering    From   Tuberculosis 
of  the   Larynx. 

MoKLLER  {Revue  Hebdomadaire  de  Laryngohgic,  D'Otolo- 
gie,  April  18th,  1908).  While  removal  of  the  epiglottis  has  oc- 
casionally been  done  in  whole  or  part  for  extensive  disease, 
Hajek  was  the  first,  in  1893,  to  do  a  complete  operation  on  a 
consumptive  suffering  from  dyspnea.  Moritz  Schmidt  has 
performed  it  in  nine  cases,  in  three  of  whom  there  was  a  per- 
fect ture.  The  author  has  performed  the  operation  ten 
times,  and  recommends  as  the  best  instrument  to  perform  it, 
the  guillotine  devised  by  Alexander,  with  which  he  claims  it 
can  be  easily  performed.     He  has  never  seen  any  severe  con- 
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secjuences  from  the  operaiitm.  ii  one  cUjcs  not  touch  aiiNtinii;,' 
but  the  middle  of  the  epiglottis,  there  is  no  considerable  bleed- 
ing. There  is  some  sore  throat  for  a  few  days.  In  three  of 
the  ten  times  thus  operated  upon,  a  cure  was  effected.  Two 
of  the  cases  died  later,  one  of  cerebral  tul)erculosis.  He  did 
not  have  any  dysphagia  after  the  operation.  The  other  died 
from  the  pulmonary  disease.  Two  cases  are  still  under  treat- 
ment, and  in  four  an  accurate  report  can  not  be  made.  In 
three  cases  suffering  from  dysphagia  there  was  entire  relief. 
In  the  author's  opinion,  the  indications  for  the  operation  are 
first,  a  tubercular  lesion,  situated  in  the  free  part  of  the  epi- 
glottis, alone,  provided  the  patient's  condition  is  such  as  to 
permit  of  this  slight  intervention ;  second,  a  pronounced 
dysphagia  in  a  case  of  laryngeal  tuberculosis  without  regard 
to  the  condition  of  the  rest  of  the  larynx  and  the  lungs,  pro- 
vided that  the  dysphagia  is  caused  by  a  lesion  of  the  epiglot- 
tis ;  third,  a  severe  tubercular  affection  of  the .  epiglottis, 
even  without  dysphagia  in  a  case  of  laryngeal  tuberculosis, 
provided  that  there  is  no  pulmonary  disease  or  the  condition 
of  the  lungs  is  such  that  one  can  hope  for  a  complete  recovery 
or  a  considerable  improvement.  In  these  cases  the  removal 
of  the  epiglottis  makes  the  treatment  of  the  disease  in  the 
interior  of  the  larynx  easier,  so  that  one  may  hope  for  a  com- 
plete cure.  Harris. 

The  Phonation  Center  in  the  Cortex  of  the  Dog. 

J.  K.ATZKNSTKi.N  (Archiv.  f.  Lar.  ti.  Rhin.,  Rd.  20,  Heft  3). 
The  origin  of  voice  production  in  the  dog  may  be  conceived 
as  follows:  The  anterior  central  gyrus,  the  precentral  gyrus, 
the  anterior  gyrus  compositus,  i.  e,,  the  parts  of  the  cerebrum 
from  which  proceed  the  movements  of  the  alxlominal  nuis- 
cles,  the  diaphragm,  the  thorax,  the  larynx,  the  pharynx,  the 
tongue,  the  lips  and  the  jaw  form  the  lower  or  primary 
center  for  the  component  muscles  of  voice  production,  .\t 
a  definite  ix)int  of  the  above-mentioned  cortical  field,  namely 
the  anterior  central  gyrus,  which  is  at  the  same  time  the  cen- 
ter of  cortical  respiration,  lies  the  center  of  a  higher  order 
for  voice  production,  from  which  the  whole  act  of  voice  is 
voluntarily  produced.  We  find  therefore,  the  primary  lower 
centers  of  voice  protluction,  i.  e,.  centers  of  i)crception  for  the 
movements   of   the   abnormal   muscles,   the   diaphragm,   the 
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thorax,  larynx,  |)harynx,  palate,  tongue  and  lips,  and  the 
jaw  in  the  ahove-mentioned  eenters  of  the  anterior  central 
gyrus,  the  precentral  gyrus  and  the  anterior  gyrus  compo- 
situs ;  on  the  other  hand,  the  center  for  the  production  of 
the  whole  act  of  voice  production,  in  which  the  above-men- 
tioned portions  of  the  vocal  act  unite  in  common  with  the 
respiratory  center  at  a  place  in  the  total  cortical  field  for 
voice  production,  is  found  in  the  anterior  central  gyrus.  The 
production  of  voice  proceeds  therefore  from  the  observations 
which  the  animal  makes  in  the  first  period  of  his  life  during 
the  act  of  expiration,  and  the  simultaneous  expiratory  move- 
ment of  the  vocal  cords.  In  the  first  weeks  of  life  young 
dogs  do  not  bark,  they  whine,  whimper  and  cry,  according  to 
the  sensations  of  pain  or  pleasure  which  they  'feel.  After 
about  six  weeks,  probably  involuntarily,  an  expiratory  act 
gives  rise  to  a  bark,  and  the  animal  seizes  upon  this  act  as 
a  means  of  expressing  later  his  sensations  of  pleasure  and 
pain.  Goodale. 

A  Report  of  Thrse  Cases  of  Laryngeal  Growth   Removed  by  Direct 

Laryngoscopy. 

John  McCoy,  New  York  (Amencaii  Journal  of  Surgery, 
September,  1908).  The  first  case  was  a  fibroma  of  the  inner 
surface  of  the  left  cord,  failure  having  resulted  on  every  at- 
tempt to  remove  the  growth  by  the  indirect  method.  A  hypo- 
dermic injection  of  1/4  grain  of  morphia  and  chloroform 
anesthesia  were  administered.  The  growth  was  readily  seen, 
but  there  was  such  excessive  bronchorrhea  and  difficulty  from 
the  narcosis  that  a  hypodermic  injection  of  atropia  gr.  1/100 
had  to  be  given.  The  separable  speculum  of  Dr.  Jackson  was 
used.  The  growth  was  completely  removed  and  the  patient's 
voice  quite  restored. 

In  Case  2  there  was  a  growth  in  the  interarytenoid  region, 
which  proved  to  be  hypertrophic  tuberculosis.  Morphia,  atro- 
pia, cocain,  chloroform  anesthesia  was  used.  The  growth  was 
pale  in  color  and  papillary  in  appearance,  extending  from  just 
below  the  cords  to  the  upper  limit  of  the  larynx.  It  was  re- 
moved piece  by  piece  with  the  straight  forceps.  The  difficulties 
encountered  in  this  case  were,  that  the  patient  seemed  to  come 
out  from  deep  anesthesia  and  .struggle,  which  necessitated  some 
delay  in  getting  him  well  under  again.    Also,  he  did  not  seem 
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t'>  I  KM  I  I  111  rMiiilHnation  of  chloroform  and  cocain  very  well, 
a>  the  pulse  was  more  rapid  and  weak  than  it  should  have  been. 

Case  3  was  a  chronic  inflainniatory  thickening  at  the  l»ase  of 
the  left  arytenoid,  aiul  was  removed  with'nit  partictilar  diffi- 
culty. 

The  author  thinks  that  the  combination  <m  inorptmi  and 
atropin  seems  to  control  any  tendency  to  excessive  bronchial 
secretion.  Richards. 

Laryngeal  Crises  and  Paresis  of  the  Abductors  of  the  Vocal  Corda 
as  Important  Early  Symptoms  of  Tabea.- 

T.  Frker,  Chicago  {Journal  .1.  M.  A..  Sept.  5,  1908). 
"The  laryngeal  paralyses  found  in  tabes,  though  often  the 
first  and  possibly  the  only  paralytic  symptoms  to  occur,  are  but 
a  portion  of  a  group  of  paralyses  found  as  results  of  pathologic 
degenerative  changes  *in  the  cranial  nerves  or  their  medullary 
origin.  Thus  paralyses  of  the  ocular  muscles,  the  levator 
palati,  the  trapezius  or  stemomastoid  muscles  nfay  be  found. 
Indeed,  the  paralyses  due  to  cranial  nerve  involvement  in  tabes 
may  be  so  minHToiis  and  extt'ii>ivf  that  I)ii]!)ar  paralvsis  is 
simulated. 

"The  degenerative  changes  louiid  m  the  iaryii^^eai  paraiyse< 
of  tabes  may  be  found  in  the  nucleus  of  the  vago-accessorius 
nerve,  or  in  the  intrabulbar  root  fibers  of  the  vagus  and  ac- 
cessorius,  or  in  their  peripheral  extensions.  The  degeneration 
may  also  be  limited  to  the  vagus  trunk  or  that  of  the  recurrens, 
the  medullary  portioivs  of  the  nerves  being  intacf." 

A  case  is  reported  in  detail,  illustrating  the  lar>'ngeal  paraly- 
ses of  tabes.  Richards. 

Primary   Lupus  of  the   Larynx. 

A.  Kmsenberg  {Arch.  f.  Lar.  u.  Rhin..  IJd.  20,  Heft  3) 
re|)orts  two  cases  of  this  affection,  with  special  reference  to 
differential  diagnosis.  Papilloma  is  readily  excluded,  being 
a  rose-colored,  cauliflower-like,  often  {KMlunculated  growth, 
movable  with  the  probe,  and  almost  never  l)eing  situated  on 
the  epiglottis.  Syphilis  in  the  .stage  of  infiltration  or  ulcera- 
tion is  readily  separable,  exhibiting  more  congestion,  and  ap- 
pearing moister,  more  shining  and  at  tmies  etlematous,  while 
the  development  is  more  rapid,  and  leads  to  marked  thicken- 
ing of  the  epiglottis.     Syphilitic  ulcerations  are  more  sharply 
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bordered  and  deeper,  the  surrounding  tissue  is  more  con- 
gested, brighter  red  and  moister.  If  the  lupus  process  has 
gone  to  cicatrization,  it  may  be  confused  with  syphilitic  scars, 
although  these  latter  usually  show  more  a  fibrous,  dense  and 
white  appearance,  and  also  extend  into  the  depths.  A 
special  characteristic  of  lupus  is  the  presence  of  the  three 
stages  of  infiltration  ulceration  and  cicatrization,  especially  the 
formation  of  brownish-red  nodules  in  the  scars. 

In  distinction  from  tuberculosis,  it  is  first  to  be  noted  that 
lupus  always  attacks  the  epiglottis,  and  exhibits  a  granular 
or  irregular  surface  of  a  moderately  red  color,  with  an  in- 
crease in  thickness  greatly  exceeding  that  present  in  tubercu- 
losis. The  aryepiglotic  folds  in  lupus  exhibit  more  sym- 
metrical thickening,  not  translucent,  but  denser  and  slightly 
irregular,  while  finally  lupus  excites  no  pain  or  discomfort. 

Goodale. 

Pharyngeal   and   Laryngeal  Syphilis. 

T.  Heryng  {Wiener  medicinische  IVocheiischrift.  Nos.  44 
and  45,  1908).  Syphilitic  angina  may  be  recognized  by  a 
diffuse  (more  rarely  localized),  dark  red  or  bluish-red  color 
of  the  mucous  membrane  of  the  pharynx.  The  typical  patches 
are  seen  most  frequently  on  the  tonsils,  the  uvula  and  the 
anterior  faucial  pillars.  They  at  first  have  the  appeaiance  of 
a  thin  white  deposit  which  can  be  better  seen  with  natural 
light.  As  the  process  develops,  irregular  losses  of  tissue  occur 
on  the  pillars  and  tonsils.  Although  these  patches  have  a 
characteristic  appearance,  they  are  sometimes  treated  for 
chronic  diphtheria  and  follicular  tonsillitis. 

A  beginning  pharyngeal  lues  is  also  commonly  diagnosed  as 
herpes,  stomatitis,  and  pharyngo-mycosis. 

A  localization  that  is  not  always  recognized  is  the  lateral 
luetic  pharyngitis.  In  the  cases  observed  by  the  author  lateral 
yellowish-red  elevated  patches,  with  swelling  of  the  posterior 
pillars  of  the  fauces  were  present.  Small  nodules  develop  on 
these  elevated  areas,  and  when  thy  break  down,  small  ulcers, 
funnel  shaped  depressions,  from  2-3  mm.  deep,  develop.  In 
from  8  to  15  days  these  ulcers  heal,  leaving  a  smooth  cica- 
ricial  surface.  The  pharyngeal  syphiloma  occurs  either  on 
the  uvula,  at  times  on  its  posterior  surface,  but  more  fre- 
quently on  the  posterior  pharyngeal   wall.     It  is  either  soli- 
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Ury  or  multipUr.  At  first  this  takes  the  form  of  an  either  dif- 
fuse or  nodular  waxy  infiltration  which  soon  takes  on  a  yel- 
lowish color  and  results  in  an  ulcer  with  sharply  defined 
edges. 

This  ulcerative  process  often  extends  to  the  tonsils  and  pil- 
lars, cicatrizing  in  one  place  and  breaking  out  in  another  and 
may  last  for  months. 

The  gummi  of  the  velum  results  in  perforations  whicli 
sometimes  develop  very  rapidly.  A  fistula  communicating 
with  the  naso-pharynx  develops  in  the  middle  of  the  infiltrated 
area.  These  perforating  ulcers  occur  also  on  the  hard  {)alate, 
and  result  in  necrosis  of  the  bone.  L'lcers  involving  the 
uvula  often  result  in  adhesions  between  the  soft  palate  and 
|x>sterior  pharyngeal,  wall  Ulcerative  processes  involving 
the  pharynx  at  times  develop  very  insidiously  without  pro- 
ducing much  pain  and  difficulty  in  swallowing. 

In  considering  laryngeal  syphilis  the  author  states  that  the 
symptoms  in  the  majority  of  the  cases  come  on  with  disease 
of  other  organs,  i.  e..  skin  lesions,  and  invc^vement  of  the 
bones  or  glands. 

The  typical  papule,  the  broad,  gray  condyloma,  develops 
most  frequently  on  the  edge  of  the  epiglottis,  then  the  cords, 
the  posterior  wall  of  the  larynx  and  the  aryepiglottic  liga- 
ments in  the  order  named. 

The  location  and  development  of  the  tertiary  infiltrations 
varies  very  much.  They  usually  occur  in  from  three  to  eight 
years  after  the  primary  lesion.  Syphilitic  conlitis  is  usually 
unilateral,  while  corditis  inferior  is  more  frequently  bilateral. 
Syphilitic  laryngeal  tumors,  which  at  times  are  very  large, 
may  simulate  malignant  growths.  The  symptoms  of  second- 
ary syphilis  of  the  larynx  are  usually  hoarseness,  with  a  good 
deal  of  irritation  and  cough.  Dangerous  symptoms  are  caused 
by  the  breaking  down  of  the  specific  infiltration  and  the  ♦'■•rt"^- 
tion  of  cicatrices  and  stenoses. 

Considering  the  differential  diagnosis  the  author  stato  that 
the  greatest  difficulty  is  presented  by  the  combination  of 
syphilis  and  tuberculosis  which  frequently  simulate  carcinoma. 

Syphilitic  ulcers  have  certain  characteristics,  the  sharply 
defined  edges,  the  grayish  base,  the  greatly  reddened  infil- 
trated surrounding  tissue,  which  distinguish  them  from  other 
ulcerative  processes.  The  surest  diagnostic  evidence  is  how- 
ever the  rapid  improvement  when  proper  treatment  is  started. 
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Gummata  rarely  occur  in  the  muscles  of  the  larynx,  although 
cases  have  been  reported  by  Eisenberg,  Turck  and  Macken- 
zie. 

Syphilitic  perichondritis  attacks  the  cricoid  cartilage  most 
frequently,  more  rarely  the  arytenoid. 

The  edema  that  sometimes  accompanies  perichondritis  may 
cause  alarming  symptoms,  and  patients  with  this  condition 
should  be  carefully  watched. 

Treatment:  The  author  recommends  inunctions  and  intra- 
muscular injections.  In  using  inunctions  he  states  that  the 
nearer  the  seat  of  the  lesion  the  applications  can  be  made  the 
more  effective  they  will  be.  Intra-muscular  injections  are 
particularly  recomended  when  a  rapid  _course  of  the  disease 
is  feared,  or  when  dangerous  complications  such  as  brain 
syphilis  and  destructions  of  important  organs  occur. 

Schwinner's  sozoidol  of  mercury  is  the  best  for  intra- 
muscular injections.  The  formula  is  Hydr.  sozoidolic,  2.0- 
4.0  Kal.  iod.  3.0-6.0,  Aq.  destill.  steril.  5-0. 

In  considering  the  use  of  iodide  of  potash  he  mentions  the 
fact  that  laryngeal  edema  may  be  produced,  and  for  this 
reason  it  should  be  used  with  the  greatest  care  in  patients 
with  kidney  or  heart  trouble.  Theisen. 

Needle   in  the   Left   Bronchus. 

ScHROTTER  {Dcutschc  medicinischc  Wochenschrift,  April 
9,  1908)  has  operated  upon  10  cases  of  foreign  bodies  in  the 
trachea  and  bronchi,  and  reports  another  case  of  an  unusually 
long  needle  in  the  bronchus  of  a  12-year-old  child. 

While  the  child  was  holding  a  shawl  pin  in  the  mouth  a 
sudden  paroxysm  of  coughing  followed  by  a  deep  inspiration 
carried  it  into  the  air  passages.  This  was  followed  by  a  se- 
vere paroxysm  of  coughing  and  cyanosis.  The  coughing  con- 
tinued during  the  day,  but  the  child  did  not  complain  of  any 
pain  in  the  chest  and  slept  nearly  all  night.  Between  the 
paroxysms  of  coughing  which  came  on  during  the  next  few 
days,  the  child  felt  perfectly  well.  The  child  was  sent  to  the 
hospital  and  an  X-Ray  examination  made.  The  radiograph 
showed  the  presence  of  the  pin  in  the  left  main  bronchus,  the 
head  of  the  pin  being  down. 

The  operation  was  performed  without  general  anesthesia, 
with  the  child  in  the  sitting  position.    A  tube  with  a  diameter 
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of  ft.fl*  mm.  ami  2'i  cm,  long,  was  easily  passe<I  into  the  trachea 
under  the  jjiiidancc  of  the  finger. 

The  point  of  the  pin  could  be  seen  projecting^  from  the  left 
bronchus  into  the  trachea. 

.\ftcr  two  attempts  the  pin  was  successfully  removed  on 
the  twenty-first  day  after  it  was  aspirated.  The  oi)eration 
was  not  followed  by  any  reaction  at  all.  and  the  child  was 
able  to  leave  the  hospital  on  the  third  day.  Thciscn. 

Observations  on  Diffuse  Pachydermia  Laryngis. 

\V.  Albrfxht  (Archiv.  f.  Lar.  u.  Rhin.,  Bd.  20,  Heft  3) 
reports  a  case  characterized  by  the  formation  of  white,  chalky 
masses,  situated  upon  the  vocal  cords,  consisting  of  a  horny 
epithelium,  in  association  with  inflammatory  reddening  of 
the  vocal  cords.  The  author  compares  the  manifestations 
present  in  his  case  with  those  reported  by  other  observers. 
In  spite  of  their  clinical  differences,  all  belong  etiologically 
and  pathologically  to  the  same  category.  Goodalc. 

Tracheobronchoscopy  for  the  Removal  of  Foreign  Bodies. 

C.  Jackson  {Archiv.  f.  Lar.  u.  Rhin.  Bd.  20,  Heft  3)  de- 
scribes his  well-known  apparatus,  and  its  application  in  sev- 
eral cases.  A  number  of  observations  of  interest  are  made, 
among  others  the  necessity  of  wearing  glasses  to  avoici  the 
danger  of  secretions^from  the  bronchial  tubes  striking  the 
eye.  Even  if  the  secretions  are  not  likely  to  produce  infec- 
tion of  the  operator,  yet  it  is  imixjrtant  to  prevent  the  possi- 
bility that  cocain  may  be  coughed  up  and  interfere  with 
the  vision.  Goodalc. 
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Bier's    Hyperemic    Treatment    in    Surgery,    Medicine    and    all    the 
Specialties:      A   Manual  of   Its  Practical   Application. 

By  Wuxy  Meyer,  M.  D.,  Professor  of  Surgery  at  the  New  York 
Post-Graduate  Medical  School  and  Hospital;  and  Professor  Dr. 
Victor  Schmieden,  Assistant  to  Professor  Bier  at  Berlin  University, 
Germany.  Octavo  of  209  pages,  illustrated.  Philadelphia  and  Lon- 
don:    W.  B.  Saunders  Company,  1908.     Cloth,  $3.00  net. 

This  volume  is  not  a  translation  of  Prof.  Bier's  work  on 
hyperemia,  but  is  rather  a  brochure  detailing  the  principles, 
methods  of  inducing,  and  results  of  using  hyperemic  treat- 
ment, and  was  written  in  order  to  furnish  those  that  cannot 
read  German  an  authoritative  English  version  of  the  work  of 
Prof.  Bier.  The  section  devoted  to  rhinology,  pharyngology, 
laryngology,  discusses  acute  coryza,  frontal  and  maxillary 
sinusitis,  tonsillitis,  catarrh  of  the  upper  air  passages,  hay-fever, 
chronic  angina  and  tuberculosis  of  the  larynx.  The  suction 
apparatuses  for  the  nose  and  for  the  tonsils  are  illustrated  by 
clear  cuts.  The  book  is  well  gotten  up,  the  illustrations  being 
especially  commendable. 

The  Surgery  of  the  Ear. 

By  Samuel  J.  Kopetzky,  M.  D.,  Attending  Otologist,  New  York 
City  Children's.  Hospital  and  Schools;  Attending  Otologist  to  the 
New  York  Red  Cross'  Hospital;  Assistant  Surgeon  and  Instructor 
in  Operative  Surgery  of  the  Ear,  Manhattan  Eye,  Ear  and  Throat 
Hospital;  Pathologist  and  Surgeon,  New  York  Throat,  Nose  and 
Lung  Hospital;  Fellow  of  the  American  Laryngological,  Rhlnological 
and  Otological  Society;  Fellow  of  the  New  York  Academy  of 
Medicine,  American  Medical  Association,  Otological  Society  of 
Germany,  etc.  Illustrated  with  63  Half-Tone  and  Line  Drawings,  8 
Charts  and  4  Colored  Plates.    Rebman  Co.,  New  York.    Price,  $4.00. 

Although  at  present  there  is  no  lack  of  good  text  books  on 
otology  either  in  the  English  or  most  foreign  languages,  the 
work  of  Kopetzky's  will  be  a  welcome  addition  to  the  library 
of  every  specialist  as  well  as  many  general  practitioners  who 
seek  information  regarding  the  operative  procedures  con- 
nected with  the  ear.  That  the  reviewer  does  not  always  coin- 
cide with  the  opinions  expressed  by  the  author  is  natural  in  a 
branch  so  comparatively  young  as  ear  surgery.     Yet  every 
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rcatlcr  „.  :.._  ....  will  acknowledge  the  zeal  and  the  large 
experience  of  the  author.  Space  docs  not  iKTniit  the  review 
of  every  chapter,  much  as  it  might  be  desired. 

The  author  in  describing  the  "simple  mastoid  operation,"  is 
not  in  favor  of  the  so-called  "bUxKl  clot"  method,  as  his  resu<ts 
were  not  good.  Most  of  us  will  agree  with  him  that  this  ques- 
tion is  still  sub  judice. 

The  account  of  mastoid  operations  on  the  infant  and  young 
child  is  very  valuable,  as  Kopetzky's  special  experience  in  this 
particular  is  evi<letit.  The  difference  in  the  sections  through 
the  ears  of  the  child  and  adult  on  plate  7  would  have  been 
still  more  i-triking.  if  cuts  from  the  same  side  would  have  been 
made.    This  chapter,  however,  is  one  of  the  best  in  the  book. 

The  thorough  description  of  the  anatomy  of  the  different 
I>arts  is  often  a  tiresome  task  for  the  reader,  but  we  are  glad 
to  state  that  Kopetzky  has  succeeded  in  making  those  parts 
easily  readable.  "A  thorough  knowledge  of  the  anatomy  of 
the  fiarts  and  their  inter-relations  is  conducive  to  thoroughness" 
is  an  expression  carried  out  with  fidelity.  The  references  to 
the  figures  all  through  the  book  would  have  been  of  greater 
.service  if  the  number  of  the  page  on  which  it  is  found  would 
have  been  stated.  Some  of  the  drawings  are  very  good,  but 
more  colored  plates  would  have  been  desirable.  The  lxK)k  may 
be  read  advantageously  by  every  practitioner  interested  in  the 
subject.  ly.  P. 

Diseases  of  the  Nose,  Throat  and  Ear,  Medical  and  Surgical. 

Bv  VViM-iAM  Lincoln-  Bai.iJ':n<:kr,  M.  D.,  Professor  of  Otolofty. 
Rhlnology  and  laryngology.  College  of  Physicians  and  Surgeons. 
Department  of  Medlchie.  University  of  IlUnoLs:  Fellow  of  the  Ameri- 
can Laryngological  Association;  Fellow  of  the  American  I-Aryn- 
go'.ogical.  Rhinological  and  Otological  Society,  etc.  Illustrated  with 
471  engravings  and  16  plates,  l^a  and  Feblger.  Philadelphia  and 
New  York,  1908. 

McKlernity  is  the  key  note  of  IJallenger's  treatise,  if  indee<l 
it  is  not  futurity.  For  he  has  evidently  striven  to  give  the 
newest  develojmients.  even  if  they  have  not  been  subjected  to 
the  searclilight  of  experience.  Differing  frtnu  most  text- 
books which  are  old  before  they  are  issued,  this  one  at  least 
has  the  merit  of  being  new.  While  the  author  may  l>c  re- 
quired to  change  some  of  his  claims  in  future  editions,  this 
is  no  more  than  is  done  bv  those  who  write  the  more  or  less 
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(lull,  more  or  less  prosy,  more  or  less  conservative  text-books 
which  are  so  common  nowadays. 

There  is  also  a  sense  of  satisfaction  which  is  experienced 
by  one  who  studies  the  illustrations  which  are  in  the  main 
original  and  which  show  what  they  are  intended  to  bring  out. 

The  descriptions  of  operations,  especially  those  most  re- 
cently devised,  are  worthy  of  commendation.  Ballenger  has 
the  power  of  making  clear  even  the  most  technical  details  of 
operative  procedure  ordinarily  so  difficult  of  understanding. 

The  letterpress  is  good,  the  type  clear,  the  paper  of  good 
color  and  quality,  in  fact,  taking  the  book  as  a  whole  it  is 
most  satisfactory.  Some  few  typographical  and  grammatical 
oversights  will  doubtless  be  corrected  in  subsequent  editions. 
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Pag»'  i'i;!«. 
Brain      complications,      mastoiditis. 

Kn.u;.i.-.    Sir: 

Bt  kson.    1071. 

Bi  I    foreign    bodies. 

Broiiclm.s.  fu.'^LlKn  l»ody,  v.  Schrocl- 
ter.    863,    1070. 


CARD10VASCr!,AU     disea- 
symptoms    Bishop.   1037 
('arotld.   external,    ligation   in    rhiii- 
ology  and   pharyngology.   Jack- 
son.  261.  , 
Carotid,    internal,    aneurism.    Ben- 
jamin.  1039. 
(;.,.r,.i..,..    ..i.^....-..      \.^i„.rK.    1033. 
Ch                                         .1    by    sinus 

546. 
Cli  >       iiii.i.i..-      ear      and 

cranial     fossa.     Zlm- 
S48. 
C)v  in       faucial       tonsils. 

-.    470. 
c.i  lite    anatomy.    8hnm- 

■  1. 

-itiveness    to   to*  •     !m- 
r?r»'nnt     1014. 
<'i  I  '•  uteato- 


Cr> 
C.^ 


It  ion  to 
!ifl,  purulent 


I>f:AFNB68.  chronic  prOfTMSlvc 
labyrinthine.    ManaM*.   S44. 

rteafness.  congenital,  anatomy.  Alt. 
497. 

Deafness,  dry  catarrhal  and  nasal 
analgesia.   Roy.   1033 
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Deafness  in  course  of  acute  osteo- 
myelitis and  septic  processes  in 
general.   Siebenmann.   245. 

Deafness,  new-born,  Koellreutter. 
245. 

Diptitiieria,  primary  nasal — 
Hubbard,   172. 
Stimson,    256. 

Dysmenorrhea,   nasal,   Kuttner,  850. 


HEADACHES,  nasal,  result  of  hy- 
peremia central  nervous  organ, 
Rethi.    849. 

Hemorrhage,  i;asal,  in  leukemia, 
Mayer,    1050. 

Hydrocephalus,  acute  internal,  sec- 
ondary to  streptococcal  infec- 
tion  of  labyrinth.   Scott,   846. 

Hyperinflation  with  Eustachian  ca- 
tarrh    Braislin,    1030. 


EAR  deafness  of  new-born,  dis- 
turbance in  sound-conducting 
apparatus,    Koellreutter.    1030. 

Ear  instrument.   Fowler,   1030. 

Ear  lobule,  recurrent  keloid,  Cocks, 
1027. 

Ear  symptoms  in  cardioyascular 
disease.   Bishop,    1037. 

Ear  treatment,  conservative.  Myers, 
167. 

Ear  tuberculosis.  Bryant,  1035. 

Ear  work,  lactic  acid  bacilli  cult- 
ures,   Curtis,    854. 

Encephalitis       complicating       mas- 
toiditis— 
Bryant,   163. 
McKernon.   1027. 

Epiglottis,    amputation    in    tubercu- 
losis  of  larynx,   Moeller,    1064. 

Epiglottis,  cysts  abscesses  and  ede- 
ma   Swain.  974. 

Equilibrium  disturbances  in  non- 
suppurative diseases  internal 
ear,   Wittmaack,   243. 

Equilibrium,  static  and  dynamic, 
present  knowledge  organs,  Fri- 
denberg,    670.  . 

Esophagoscopy,  diagnostic  and 
therapeutic  relation,  Schmiege- 
low.    1064. 

Esophagoscopy,  lamp  for.  Horn,  853. 

Ethmoid  cells  at  birth  and  develop- 
ment during  fetal  life,  Curran, 
1046. 

Eustachian  catarrh  with  hyperin- 
flation   Braislin.  1030. 

Extradural  abscess  with  disturb- 
ance  of  soeech,    Jansen    1050. 

Eye  complications  of  sinusitis,  Wie- 
ner,  1049. 


INTERNAL,  ear,  double-sided  ne- 
crosis with  fatal  hemorrhage, 
Benjamin,    1039. 

Internal  ear,  non-suppurative  dis- 
eases, vertigo  and  disturbances, 
Wittmaack.    242. 

Intracranial  complication  of  acute 
sphenoidal  sinus  suppuration. 
Trautman,    1051. 

Intracranial  comj)  Ications  of  chron- 
ic recurrent  suppurative  otitis 
media     Smith. 

Intracranial  complications  of  dis- 
eases accessory  cavities  nose. 
Coffin,    258. 

Intracranial  complication  middle 
ear  suppuration.   Kopetzky,   117. 

Intracranial  complications  otitic 
disease,  ocular  symptoms,  Fri- 
denberg,   140. 

Intracranial  disease  otitic  origin, 
KanasugJ.    1044. 

Intratymr^inic  onerations  under  lo- 
cal anesthesia,   Ba'.lin,   249. 

JUGITLAR  and  sigmoid  sinus 
thrombosis,  double  mastoiditis, 
Oppenheimer.    1026. 

Jugular  bulb  phk'bitis  complicating 
mastoiditis.   McKernon.   1027. 

Jugular  bulb,  surgical  exposure, 
Voss.    244. 

Jugular  vein,  internal,  excision, 
Dench.    1028. 

Jugular  vein,  internal,  phlebitis 
complicating  mastoiditis,  Mc- 
Kernon    1027. 

Jugular  vein,  internal,  thrombosis, 
operation,  Alli)ort,  333. 


FACIAL  nerve  surgery.  Beck,  265. 

P^a  c  i  o-hvpoglossal  anastomosis, 
Cott,   1044. 

Foreign  body  (needle)  in  left  bron- 
chus,  Schrotter,    1070. 

Foreign  bodies  nose  cause  of  max- 
illary   empyema,    Kicbs,    1056. 

Frontal  sinus  empyemas,  surgical 
principles  essential  to  cure, 
Barnhill,    736. 

Frontal  sinus  operation  without  de- 
formity.  Beck,  1048. 


GARGLES    in    treatment    of   ozena. 

Schmidt    849. 
Gastroscon.v,  Jackson,   263. 
Genito-urinary    system    and    upper 

air.  Das.=ages,    Sendziak,    852. 
Glottic  spasm  in  adult,  nasal  origin. 

Conlon,  258. 


KELOID  scalp  and  lobule  ear.  re- 
current. Cocks,  1027. 

I  ABYRINTH,  acute  suppuration 
following  acute  otitis  media. 
Dench.   746. 

Labyrinth  functions,  non-acoustic, 
Fridenl)erg.    670. 

Labyrinth,  histologic  changis  tym- 
panic wall  following  radical 
mastoid  operation    Ruttin,  10J2. 

Labyrinth  inflammations  extending 
"from  middle  ear,  pathologic 
anatomy.  Lange,  496. 

Labyrinth,  streptococcal  infection, 
causing  acute  internal  hydro- 
cephalus,  Scott,   846. 

labyrinth  .suppuration,  clinical  as- 
pect,  Neurnberg    1041. 

Labyrinth  suppuration,  diagnosis 
and  treatment.  Capfleld,  451. 
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u'otiratlon.    hiatolocy. 

uratlon.     prornos!* 
..»■   openlns.    Freytag, 


i; 

I  «b\  r 

of     .., 

2-l«. 
Lab>'rtnthlne  deafmsn.  chronic  pro- 

Kn>!i<«lv«    llanaaas.  344. 
Labyrinthltia.      acute,      Alexander. 

49R. 
I-nbvrlnthltIs     due     to     menlmrttH, 

^.aI!^•t•v.   249. 
I  abyrlritlittls.    infective,    treatment 

Jiiiisi  ri    387. 
lactic  acid  baciili  cultures  In  no»»?. 

thniat    and    ear    work.    Curtia, 

854. 
I  amp    for    laryngoscopy,    trach^ao- 

Bcopy  and  eaophayoiicopy.  Horn. 

863. 
I.arj-nKoal  crises  earlv  symptoms  of 

tabe.s     Freer.    1067. 
larynRenl  growths  r<^moved  by  dl- 

r»Hn  larynBiKscoiiy.   McCoy     1066. 
I.arynKoal       nerves       naralysis       tif 

peripheral  oHkIh.   Delavan.   631. 
I^rynKeal    pachydermia.    Alhrecht 

1071. 
lArynf?(aI  svnhllis.   HerynR.   lOM. 
I.arynKcal     tuberculosis.     Robinson. 

860. 
I  arynKcal   tuberculosis,  sljcnlflcance 

for  treatment    tuborcutosis   pul- 

monum.   BurK^r.   50'.'. 
I  arynifocele.     pathologv.     Schercn. 

850. 
I.<ir>nKcv««copy,        direct.       laryngeal 

growths  removed.  McCoy    1066. 
1  .'\r^^r^;n<^rm^^^,   lamn.   Horn.   85.1. 
T  .  lulls    Neufeld.  259. 

'  mors.   Mas.s   i.  931. 

I  1  In  children    Clark, 

TsT. 
Larynx,   primary  lupus    Uosenben?. 

1067. 
Larynx,     recurrent     and     abductor 

naraylsis — 

Casselberrv,    607. 

aielt.smann.  587. 
I.ar>nx      tulx^rculosis.      amputation 

enigottls     Moeller.    10«4. 
l«teral     sinus     thrombosis.     Ham- 
mond.   1044. 
leptomeningitis     nurulenta     fol'ow- 

Ing  mnstol<iitlM.    Bryant.    163. 
Leukemia,      histologic     <'h:inKfs      in 

riixil   r ^-^  '   <o  of  na- 

s  il    i  .  r.    1060. 

I  iimii.i    \  i!!  .ad.  763. 

I.ui)UH  iar*tx.    (inm  irv.    tiosenberg. 

1067. 
L>-mr.ho««arcoma       tonsil.      Ooodale. 
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•n»  of  chronic* 
live  otitis  me- 

•tnjiiicatlons.   Mc- 


Ilciied   by   tvplcai 
ail  :  ,  sinus  throm- 

bf.v 
MastcM  with    sigmoid 

sInuK    ar.a    Jugular    throinboala. 
Oppenhelmer.    1026. 
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Mitsimiiius    III     Itic    ;iK'-l,     AI(l<-rton. 
lO.**. 

MnMtoi'Mtls     two   Intereslliqr   cases. 

I.  1036. 
M  with    brain    compllca- 

.luse.  843. 
Mii.>*i..i,i  .<jx-ration.   radical.  Allport. 

250. 
Miisf'M   .ip.ratli  ri     nillcal    for  cur« 
■<  media. 
lOSl. 
Ma  I     retro- 

auricula:  WInckler. 

498. 
Maxillary  en  x-il  hv   for- 

eign bo<li.  '.«. 

Maxillary      >  nt. 

M.itir..    :, 

M.I  i*-sUi  In 


foratcd 
I    mys- 


Menlngttts      causing      kib>Tinthitlii. 

Tearslty.   249. 
Meningitis   of   otitic   origin.    Kerrl- 

son.  847. 
Meningitis    nurulerta     cnmpHf-iMnt 

mo.otiddllis     M    i: 
Middle  ear  Intlam:-  ■  g 

to    labyrliilh.    ■  '•>- 

my.   I  ange    4»«. 
Middle  mr  cholesteatoma.  Zimmer- 
man.   VIS 
Middle  <  .  ;'  nt  and 

oroi;  ■ 
Middle    .  lie    re- 

mo\  i:  throm- 

Ixi.Mis        I  I 

•Middle  .Mr   s  ,  -ki.  847. 

Middle  car  .-^i  Biers  h.v- 

pert  mia.    I  '. 

Midd'e  ear  .- :i.  Intracra- 
nial complit-atiun.  Kopetsky. 
117. 

Middle     ear     -"••.•.•■".H"""     fr...i*<| 
without     ' 
brane  an.! 

Morgagr'  ■    •  m 

••VI- 1 

Mouth.  ^- 

meniiirurn'.    Aimioii^ 


NAP*'  ilgesla     as     i.roic  oj.tic 

drv    catarrhal    d«>af- 

lon. 

No-.  >•».       foreign      bodies. 

1  -.6 

Na-  ria     prlmar>'— 


Xa-  '••hen.   Kuttner.   WO. 

Nasal  hcalache  result  of  hyperemia 

central    n«  rvous   organs.    Rethl. 

849. 
Naaal     hemorrhage     In     leukMBla. 

cause.   Mayer.   1 060. 
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Nasal  mucosa,  tuberculosis.  Ca- 
boche.    180. 

Nasal  origin  of  gldttic  spasm  in 
adult.   Conlon.    258. 

Nasal  reflexes,  Koblanck,  849. 

Nasal  septum,  sulimucous  resection. 
Killian,  502. 

Nasal  sporozoon.  Wright.  257. 

Nasopharyngeal  polyp,  hairy,  con- 
genital origin,  Levlnger.  851. 

Neuroses    nose,    Grayson,    1056. 

Nose,  accessory  cavities  and  optic 
nerve,    Onodi,    1. 

Nose  and  stomach  diseases,  connec- 
tion.   Hecht.    849. 

Nose,  conservatism  in  treatment  of 
affections,  Myers    167. 

Nose  diseases  in  children,  riuestio""!- 
able  influence  diathetic  condi- 
tions,   Kerley.    257. 

Nose,  malignant  tumors,  operative 
treatment,   Denker.   959. 

Nose,  prirrary  tumors  sinuses,  Ci- 
t^lli.    1055. 

Nose  work,  lactic  acid  bacilli  cult- 
ures,  Curtis,   854. 

OCTTLAR  svmptoms  of  intracranial 

comnlications       otitic       disease, 

Fridenborg.  140. 
Optic   nerve  and   accessory   cavities 

nose    Orodi.   1. 
Oral    cavity    as    factor    in    deve'op- 

ment       of       speech.       Hudson- 

Makuen,  /263. 
Orbital       compHcations      of      acute 

sv>henoidal      sinus      supjniration, 

Trautman    1051. 
Orbital     complication     of     diseases 

nasal  accessory  sinuses,  surgic- 
al  treatment.   Knapn.   1045. 
Osteitis     and     maxillary     sinusitis, 

Moure  and   Brir.del.    1053. 
Osteoma   in   faucial  tonsils,  Grcsve- 

nor,   470. 
Otalgia,  Hunt,  247. 
Otitic      brain      abscess,      diagnosis, 

Heimann.    800. 
Otitic      brain      abscess      operation, 

Stucky,    427. 
Otitic    disease    ocular    symptoms    of 

intracranial    complications.    Fri- 

denberg.    140. 
Otitic  origin  of  intracrar.ial  disease, 

Kanasugi.    1044. 
Otitic   ori.gin    of   meningitis,    Kerrl- 

son,    847. 
Otitic  sinus  throml>osis  and  pyemia. 

Alexander.    1030. 
Otitic  thrombosis  sigmoid  sinus  and 

internal  .iugular  vein   operation, 

Allnort.  333. 
Otitis  interna  acuta    Stillman.   1030. 
Otitis,  chronic  purulent.  foPowed  bv 

sinus   thrombosis,    Knajjp,    246. 
Otitis     media     acuta     followed     by 

acute      labyrinth      suppuration, 

Dench.    746 
Otitis     media     nurulenta     chronica, 

Wiener,    1033. 
Otitis  media  purulenta  chronica,  as- 

.sociatfd     with     brain     abscess, 

Page.    1034, 
Otitis     media     nurulenta     chronica. 

present    status   radical    mastoid 

operation     for     cure,     Phillips, 

1031. 


Otitis  media  purulenta  chronica, 
recurrent,  and  complications. 
Smith.    723. 

Otosclerosis,    etiology,    Harris,    645. 

Otosclerosis,  pathology  and  prog- 
nosis.  Br.vant,    652. 

Otosclerosis,  symptoms  and  diag- 
nosis. Shambaugh.  661. 

Ozena,  relation  to  syphilis,  Frese. 
1051. 

Ozena,  submucous  resection.  Mer- 
mod.    995. 

Ozena,  treatment  by  gargles, 
Schmidt,   849. 

PACHTDERMIA  laryngis,  diffuse. 
Albrecht,    1071. 

Pansinusitis  nasalis  with  fatal 
course,    Struycken.    499. 

Papilloma  larynx  in  children.  C!ark, 
787. 

Pathology  suppurations  temporal 
bone.    Wales.    398. 

Pharyngeal  syphilis.   Heryng    1068. 

Phonation  center  in  cortex  dog, 
Katzenstein.   1065. 

Piano-string  theory  of  the  basilar 
membrane,    Bryant.    847. 

Pigmentations  mucous  membrane 
mouth.   Anthony.    1062. 

Pleuritis,  iriiportanca  upper  respira- 
tory tract  in  the  etiology  of 
crvptogenetlc  infections.  Wood, 
855. 

PoH'D.  bleeding,  septum.  Trautman, 
1057. 

Pulsations  in  non-perforated  mem- 
brana  tym.pani,  Fiedler,  1038. 

Polyp,  hairy  nasopharyngeal,  con- 
genital origin,   I.evinger^  851. 

Pyemia  and  otitic  sinus  thrombosis, 
Alexander,     1030. 

RKCT'RRENT  laryngeal  jiaralysis 
Casselberry,    607, 

Recurrent  laryngeal  paralysis,  anat- 
omy and  physiology.  Gleits- 
mann,    587   . 

Recurrent  laryngeal  nerves,  paraly- 
sis pejipheral  origin,  Delavan, 
631. 

Respiratory  tract,  upper,  relation  to 
cryptogenetic  infections  in  lo- 
lation  to  p'.euritis.  Wood    855. 

Resi)iratorv  tract,  upper,  tubercu- 
losis.  Wood.   261. 

Rhinology.  ligation  external  carotid, 
Jackson,   261. 

Roentgen  rays  in  rhino'.o?''-,  Scheier. 
1052. 

SARCOMA  middle  car,  Zebrowskn, 
847. 

Scalp,  recurrent  ke'oid.  Cocks,  1027. 

Septal  operation,  submucous,  Freer, 
1057. 

Septum,  bleeding  polyp,  Trautman. 
1057. 

Sigmoid  sinus  and  .iugular  throm- 
besis,  doulile  mastoiditis,  Op- 
penhtimer,    1026. 

Sigmoid  sinus  rhlehitis  complicat- 
ing mastoiditis,  McKernon,  1027, 

Sigmoid  sinus  thrombosis  operation, 
AUport,     333. 

Sinus  phlebitis,  following  mastoidi- 
tis,  Bryant,  163. 
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Sinus  It.!  ..nii><>,<s,  otitiH.  uiul  pye- 
mia,    Al- x.in.l«'r.     1030. 
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ii-e     In    extradural 
Jan«.n.   1050. 
S|  cavity  as  factor  hi  de- 

nt,        Iludson-Makuen. 

iilal   .olnuH  empyema,   radical 
■ntir.n  and  new  instruments, 

suppuration    with 
ind     nrhltal    com- 
1  "51. 
::57. 
>  8,    con- 

.<  1    pharyngeal 

i.lult,     Bryant, 
lutJo. 
Submucou.4  re.Hectlon  nasal  septum, 

Ki.-.r     10.-,::    Kllllan,  502. 
Si:  etion      In      ozena. 


TABES,  laryngeal  crises  and  pa- 
resis of  abductors  vocal  cords. 
Freer.    1067. 

Temp«jral  lobe  abscess  causing 
anoAmia,  Bloch  and  Htchlnger. 
1054. 

Temporal  hone,  rau.sation  suppura- 
tion.   Sail.?-,    i::i 

T<mi.<.i,ii  Im.ii.  .  iin;.,rtant  surgical 
i(la!i..ns,    S!i  uitl>augh.    250. 

T<miii>r.il  bom-,  pathology  and  bao- 
torioli.icv  suppurative  dlsi-axtn. 
Wn!.  s     ;:!iS 

Temi*^  lal      lobe     abscess. 

nil.  bosis    complicating, 

n.i:. 

Tbinat    ,ii>.   !-  hlldren.    ques- 

ti..ti  ii;.  •     of    dia,thetlc 

,■,„;.!::;..•       K.  •    ■   .  ,    2^7. 
ThiiKit      1..  ..;    ■:     ■■  '.>•■■  it    .K-ute    In- 
ll.innii,i:i  ■:  ~.      ::   'rii      Mtandpoint 
patholug.v.  GuoUttlfc.   851. 
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Tot).  MenslllvcneMi 

<     1044. 
Ton-  ....    (irublem.    Sham- 

1  i 

Ton:.  balr>-.    Blegvad.   753. 

T .<....  k.     hairy,     p«th<»'"ir'- 

my  and  etiology,   ii.i' 

i  !•  'li<-p-lj  Ing     ab«<t  ..-. .-,. 

I, 
Ton   .  •!    aoatomy.     Bamea. 

1"'.... 
Tonsil,  chondroma  and  osteoma  in. 

Orosvenor,  470. 
TonHll,      lymphosarcoma,      Goodale. 

1058. 
Tor.sil    operations,     results.     Clark, 

1058. 
Tonsillolith,    case.   Anders,    l««0. 
Ton.sItl«it..mv    n>-w  method  of  relief, 

K  lunkeji.    606. 

Toi  ■tlon  adenotomy. 

\, 
Traih.  >).-*■>, py,  cHaKnt>«tlc  and  ther- 

iii>.utic    relation,    8chml»'ge|ow. 

lii'M. 
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Tut  35. 
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Turtttnalfl,     morphology,     Ingersoll. 
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VF:RTt«JO   In   non- suppurative  dis- 

.  .-ffH   Internal   ear.    WIttmaack. 

213. 
Vo<'al      oorfl      al>duetors      paralysis 

early     symptom     tabes,     Pr««r, 
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